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— (1) iZL&^X. Pli-O-SO.R 1 , -O-S (O) R 2 £ 
fctt - S O 2 R 3 ^^to 

- O - S O 2 R 1 . -O-S (O) R 2 *5iU ? -S0 2 R 3 !ciofnR 

i , R 2 „ R3i3it5R'©^Ii©^if i~2 0OT;u^;H©git 
(4 , »*L<ttl~l 8, Sbt»*L<ttl-l 5, # ;£ L < (2 1 
~ 1 2 tfc^o 

i-^otVwS, n-^f^i, 2-^f;v^n l-^^/v 

k'/l/l, t-Zf/l'l, n 'l^f-^&s n-^^rv^Vg. n - ~- -f 

f ;H, n-^-^^/WS> n — y — ;H, n-f->;H, n — *} > *? > JV 
m , n- Kf->;H, t - Krv'/H, n-HlfV^S, n - h 7 9* 

S x n - ^< >■ 9 V s *S >V 2 , n - ^*tf n-^7'^fv'^l> 

£fc, R 1 % R=. R 3^,};tj?R'©^t^©^it3~2 0© 1 tf©J| 

l 2, #l:»4t<li3~8-e*5. 
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•7yf ;>S, a-n-yf/W-l-T^vyf/l'I, 3-n-^^/l'-3 

- r y-T yf;n§©^tic 6 ~ 2 o <Dmffimm&.8tik7i<Lm&mzmif z> 

3*§ Sfc I* * ff* t< 142 - 1 8 , $?)i:&*L<tt2~l 5, tl-^t t < 
(2 2 ~ 1 2tfc5„ 

* fc. , R 1 , R 2 s R ^i^R'W^f i<D^it6~2 0© li©f 
#BS#Mfc 14* »t L< (46-1 2, £<bt£$?]feL<t4 6~ 

10, # » * L < (4 6 ~ 8 T? *> S o 

Su IE l flfiw^JgmfcTfcaSioftttfcl £ LTf4, o - h /v 

4 m- h/l^l 1 ^!, p - h^^;!/!, ^y^/l-l^ o — p< ^ 7V ^< ^ 

v'/i'S, m - ^ ^ ^ v 5 /v- £ . p-^f;i^<yv?;H, 2 , 3 - f y 
2, 2, S-t'/UA'I, 2, 6 - v- y ;U£. 

3, 4 - ^ ^ y /I'S , 5, 5-^rv-y^Ss ^^f;H, 1 - t7f/H, 

2-t7f;H, l-ryh'MI, 9 - r > h y /vg#ISr#tf 5 r. t 

R 1 , R 2 N R3j34^R'©^fi©g : Fi3~2 0©li©S 

l {@ £1 _L fc <5 VM4 l S^i-atfS-efc^ , & lflfioSSRiR^So^'f-iSfeii. 
#*L<I4 3~15, $ btftt b< 143 - 1 2, # # £ L < J4 3 ~ 7 

SfJlE 1 flfiOUalSSjtgOftttfll i LTf4, 2-f !) i?/>S, 3 - t° y 

;ug. 4-t-y ^^s, 2-^ ?y/y/H, 4-^^/y;H, 5- 

-r$^^y^s. 2 - y -^g, 3-t^*y=^i, 

v^/wg, a-f^y^^/H^ 4-t^!ii? = ;H, 2 -troy 2? = ^ 
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3 - f n y *j =.)vmm*mvf s r. t as-e# 5 0 

fft©iit3~2 0 W 1 fifiOHiig^^^TK^S, ^^0^^PC6~2 0 
CD l-(ifficr)^ : #^^^7K^S*5j;0g^(Dl^^i!c3~2 0 O 1 ffi CD }f H 31 ^ 

~ 2 0<DlfficO^#^^^7K^S*5j;l>*ltm©Jm^^C3~2 OOlfOl 

R 1 O 7 tli Lfc^lS 1 ~ 2 o ©7;^;Hfl, - SO 

rtLf)©IHSlj:, R x s R 2 ^ R^jsitFR'tl^tiftiliEtiib 

£fc. — (1) 'f'flJ-N (R') 2 SfcLO^TVS r 2 CD R ' ^ 

m*Mf&VX V^ 5 J 2|@OR' /5><b * 4x ^r* ft 1 <|S co ® =f- £ fc 1 B 

<Dm*&£ um^ tt/c 2 -o<Dmmtfm.mm&-t si>, R2o©8s# 

( x. fcf . ^fi'Vl, l, 2 - xf wyl^©7;v^-uyS^, - N H 
-CO-I, -S0 2 Sr^ tt«^t 5 £. t i X> , ^ 

c f<^^*ll^i:*^-J^^ : •^:3~80ii^«^t^W-r5S^^^UTV^5t 

R*. R 2 R 3 *3 J; t/R' G>#* Ll^ft#0U t LTtt, ^^^S, ^ ^ 

n— ^^^-/^Sx n — ^ =*r £ N n-^^^/I^S, n-t^f^l, n 
— Krv'^I, t - Kf-^;H, n-^=^t Kf->/H« *> ^ n ^ ^ ^- /u 
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is # n ^ 3r is ?\> £ , /yl'^-^l, 5 - t^f V - 2 - 7 
( 2 — Or *r y - 7 , 7 - f- A* - 1 - J A* <8 — ) /f^I, p-h^V 
-f 7x = ^I, l-t7f^S, 2-t7f;i'S 1 # 

* , R 1 , R 2 *>iU!R 3 t LT«, -N ( R ' ) » It^flK, $ 
»C # * L < , - N (CH 3 ) 2 m , -N ( C H s ) 2 l^tfcS. 

— jrs; (i) k*5^-c, mm&te-t z> - o - s o * r - , -o-s 

(O) R 2 *fcf4-S0 2 R 3 {ilS2(-IH-T*t^^oTt>a:<, * fc: « 

t^^ift^* (i) <Dm-iz\*^&wmb'Lx\&, t 15 ^ (l-i) 

~ (1-2 4) -e**ti«ft^««S!Sr*(f5r fc)i s T?t5. 




(1-1) 



n-C 4 F 9 S0 3 - 




(1-2) 
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•I 




OS0 2 —CH 2 (CH 2 ) 2 CH 3 (1-3) 



CF3SO3 




(1-4) 



(1-5) 



IVC4F9SO3 " 
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0S0 2 — CH 2 (CH 2 ) 2 CH3 




CH 3 (CH 2 ) 2 CH 2 Q 2 SQ^~^>— SM^"^— OSQ 2 — CH 2 (CH 2 ) 2 CH 3 



n-C 4 F 9 S0 3 



H,C 





x j^S^ ^OS0 2 -CH 2 b 



(1-7) 



n-C 4 F 9 S0 3 




n-C 4 F 9 S0 3 



(1-6) 



^j^\ ± ^j^OS0 2 — CH 2 (CH 2 ) 2 CH 3 
n-C 4 F 9 S0 3 " 



(1-9) 
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(1-10) 



(1-11) 



(1-12) 



CF 3 S0 3 
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(1-13) 



(1-14) 



n-C 4 F 9 S0 3 ~ 




(1-15) 



n-C 4 F 9 S0 3 _ 




(1-16) 



n-C 4 F 9 S0 3 " 
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(1-17) 



n-C 4 F 9 S0 3 " 




(1-18) 



n-C 4 F 9 S0 3 " 




(1-19) 



n-C 4 F 9 S0 3 
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(1-20) 



(1-21) 



(1-22) 



n-C 4 F 9 S0 3 - 



29 



S0 2 — CH 2 (CH 2 ) 2 CH 3 




CH 3 (CH 2 ) 2 CH 2 — S0 2 ^~^—S :L ^^—SQ 2 — CH 2 (CH 2 ) 2 CH 



n-C 4 F 9 S0 3 



\_^~ l ± -^J^S0 2 -CH 2 (CH 2 ) 2 CH 3 
n-C 4 F 9 S0 3 " 



3 

(1-23) 
(1-24) 



*ci/^r U — If — , 

F 2 i*^-7U-f-, E U V fc: ft * <* *l 5 («) 3t*l*il&, 

( 2 ) 

— JR* (2) KJol^T, R 4 Oli©fiSiLTIJ, 0>J*.f*» Sit) 
b<r±*««l©^*»ci~2 0 ©7;^;H, I^H<li#id©^l 

i{itt<ii*fiiw^it6~2 o <d i m<D3fmmmik7kmm. w&t> 

O^lf 2-2 0 CD T ^ =< * # - , 1^ t> t < li^g^©^^ 
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-j&5S (2) KUfc^T, R-©*1*©^*»1~2 OOT/W^f^S© 
»n<ftl~18, £<b(;i£j£b<tel~15, tlC^H 

< (4 1 ~ 1 2X*fcO, 3 ~ 2 0 <Z> 1 « <D B H ^ ^ it 7K £ S 
O^^m^. #*L<ti3~18. * t>lC»* U<li3~l 2, # fC # * 

L<ii3~8tfco, mm%c 2 ~ 2 0 <dt ^>r ^^m<D^m^m-t. # £ l 

< {2 2 ~ 1 8 , $?>t^S L<tt2~l 5, |C»IKIi2~12-e& 

0 % ^M&o^mtsc 6 ~ 2 0 1 ffi<D%mmmik7km&<Dmmmn. 

L < 14 6 ~ 1 2 , ^i:fflL<«6~io, #tc»*b<li6~8-r?*> 
•9. #IH©S^f 3-2 0(Z)ii(DliISliJ, ^^St^K^^J®^ 

&K) , mi m<Dmmm#:m<Df%?-$tn, * u < »± 3 ~ 1 5 % $ <b 

L<|t3~l 2, tlC»4L<l4 3~7ffcO, #li©Kif 2~2 0 
w7;un^->*;v^=yH»Kitli> * L < f4 2 ~ l 8. $ h K 0 * 
L < (4 2 ~ 1 5 , #H»tL<tt2~l 2tfcDs ^gj^©^lt3~2 
0©7;U3^v'*;l,^^;l/7;V3 Jr->l©^i|Cli, * U < f4 3 ~ 1 8 , 
£<bK#l£L<te3~l 5, tlC^J L<tt3~l 2 5 0 

isituii, mz.t£. striBR 1 , R 2 . r 3 *5ctt>*R' fcoi^-cw 

£ . R"<D^g^(Z)^^^:2~2 0©7^3^r->*^^-;Ht LX 
, #J 7L \f . ^ h^->*;^'-;H, i h^-y^^slfc/H, t - h * 
* )V t£ = ;Hf £■ m if Z> ^ t & T* # § 0 

#1 X. if , * b * is t> tV = * h v-S , i 

= h^ri/i; t -zf b*^# b * ^m^zmif 5 r. t tf-c 
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-to * as s * i m<Dmmm^m. ta^ = * i/*/nt5 = yn*3j: tfr/u = 

i/*;v# = ;i'7;i'3^v'l©t^ii: LTIi, ifl fcf * fltf ?B A r * *3 J: 
T>*Ar 2 »Ii©^if 6-2 0© l*©^f S^ft*iS*5i^g^ 

f;H, J^/l'X, n-yof;uS, i-7of;H, n-^^^S. 2 
-^f/U^nf/H, l-^f;U7't3t';H > t-^f/vS, n - > f- 
/Ul, ^t^yf ^I, n-A*^S, n-^/f/H, n - * ? ?• )V 

a^f ;uS v h !) f zi'i, 1, l -^7;vtoif /vl, ^ >- 

^7;W*nxf ^1, 1, l-v?7;^o-n-7'Bt>I 1 1, 1, 2 
, 2-fh7 7/l/ta-n-7"Df;H > 9 7 A'Hr xi — -a vt \£ A» 

m, l, i--^7/^o-n-7'f;H > 1, 1, 2, 2-r h77;^ 
P-n-7*^-^S, 1, 1, 2, 2, 3, 

/t7/^a-n-7f;v! 1 1, 1 - ^7^tn-n-A^->;l/ 
S , 1, 1, 2, 2-f h7 7;l/*o-n-A;Sr->;l/S, 1, 1, 2, 2 
, 3, 3-^^t7;l'tD-n-A^v'/H, 1, 1, 2, 2, 3, 3, 

4, 4-sf??7/Uj-v-n 1, 1, 2, 2, 3, 3, 4 

, 4, 5, 5-f*7;l'tn-n-A^v';l/I, ^ — 7 ;U $r u — n — ^ 3r 

— 7 ^" n ^ a^yf 4 - 7;v*a v-^ n^.^v/;i/S, y<— 7 

/u* u i/ ? u is sum. TIB — j&st (3) T**$ti5S (EIT. r-g- 
(3) j t^Oo ) ^tllfi:^^ 4 ' 
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( 3 ) mtfi&ti 




(3) 



C — f&3Z (3) ^c^oV^T, R 5 ttf^H<li^S!l©ilf i~2oro 

2 OOltf^^^^^^Tk^S, g&t> L < fi#g&tf>;R§C^-$: 3 ~ 2 0 © 
1 ffiW^^tgiitS* tz.it- N (R 2 ) - S (R 2 '(4tK^J!^^. g&t>L< 
»4^eJft©iK*ifiS:i~2 0©7;^;u|, fit L< i±#I^©^if 3 

~ 2 o ^ i m<Dm^^.m<t7^mm. s*»2-2o©7;^ = ^i, g& 

L < «^^&£>M^$: 3 ~ 2 0 CO 1 «<OH^^itS^^i-/6>, *> 5 IM* 2 
fio R " # tl S *S Lt« ©iil^F <b *fcJii^£&: 3 — 8 ©Sttl 
ilSrf t5S«rf ^UTV^„ ) £ ^ L , p»o~i ewltf*^ q 

— fl£5£ (3) fc*5V*-C\ R s UJ;t;R 2 '©#Ij|©Kit 1~2 0O7 

^ * ^ s © & * # « , &tL<iii~i 8, $^110* l< 5, 

tl;»ll<lii~i 2tfc0, #m^^>^^^3~2 0«Z)iffi<D^^^ 

!|#{c#i£L<te3~8-?;fc<9. ^It2~2 o ©7;i/^-;H©^ittt, 
SJL<li2~l 8, Sbl:jf*L<li2~15, #{C^*U<f±2~l 

»S t< Ii6~l 2, $blu»4L<tt6~l 0, #P £ L < fi 6 ~ 8 
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"CfcOx ^^^(Om^m 3 ~ 2 0 <D 1 tiB © 1fi 3R 31 5£ S fi % fcatgRffca* 

JC#*U<«3~1 2 , # lc ft t L < (i 3 — 7 T* fe 5 o 

R ^:}o±t>*R 2 '<Djifi!B^gt&WT/U*^S, ^li© 1 flfiOlBatS:*^ 

im<D&Xfk&.&t\sXte, MtlH. SffSER 1 , R 2 x R 3 *3 XX/ R' \Z 
mflEA r 1 fcil/Ar 2 © flllft © ^ jRISfc 6 ~ 2 0 © 1 « © 3? ^ -fb tK 
£fc. — jRSC (3) ^©-N (R 2 ') 2 filCOV^V^ r2i©R'is 

i^i^lti^j tr*, 2fla©R 2 '^b ; en ; etLiflii(DJ^^*/cittiii§ 
m<D 2 m<omi- (m*.t£. mmm^f-. mnm*m) nitt*2m<oi&&m 

(m±iS. * f- \s > M , 1, 2-^^-^>g#l©T^= J rW^S J ^ -NH 
-I, -CO-l, - S O 2 - * «§f ) t^Ltlg^tSr irlcj; 9, 5£ 

c ^ 3 ©^mJ^^t*^c^^m3~8(D^l««^g^w-r?)S^^^bTv^5t 

li 5 ~ 6 t fc 5 „ 

R » 33 J" R 2 ' (Oft * L Mfcm t L X fi, ^f^l, ^f/l'S, n- 
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)V m , n - ~- *S A? £ , n-^/f;H, n - ;** * ^ /U S . n-Ffv'^ 
S> t - Kfv'-'l'S, n-^^rt Kfv';H> i'^D^i'f/H, 5/* a 

^Jr->;H, y^/jf^/uS, s-^-^y-z-yy^^M, ( 2 - * 
y-7, 7 — 5? ;< 5=- A' - l - / A* 1* =■ ^ ) ^i, p- h/i"f^S, ^< 
^-^^S. 7i=/H, i-t7f;vS, 2-^7^^!, hP7;uto 

# -e # 5 . 

£ tz. , R^ltli, -N (R 2 ')3St»*U<, £ <b £? l£ L < . 

-n ( c h 3 ) 2!, — n ( c 2 h s ) 2 s^-efc^ 0 

(3) k*5^-c, f t#et5R s i±fflsic^-tti^oTt) 

«t < . &tcmmft&-t % - N (R 2 ') 2 X l± tl 51 - T? o T t> J: 

— A£5£ (3) IC^V^T, p[iO~2!550S L<, qliO~2^»4K, 

£ *> k: 0 -e s> t> * r as t t> c 1 -e h <5 n t # » * u v„ 

^- - r> J*i&ik&!&) (2) O»$L^I:^0iJt UTtt, TI55t (2-1) 

~ (2-9) -emztizit&yo^&mif s - t ^ o 




(2-1) 



n-C 4 F 9 S0 3 - 
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0S0 2 — CF 2 (CF 2 ) 2 CF3 




CF 3 (CF 2 ) 2 CF 2 — 0 2 S0-\ )^—S^\ 0S0 2 — CF 2 (CF 2 ) 2 CF 3 



n-C 4 F 9 S0 3 - 

(2-2) 




(2-3) 



n-C 4 F 9 S0 3 - 




(2-4) 



n-C 4 F 9 S0 3 - 
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(2-5) 



(2-6) 



(2-7) 




(2-8) 



n-C 4 F 9 S0 3 ~ 
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CF 3 (CF 2 ) 2 CF 2 — 0 2 S0— <x a 




0S0 2 — CF 2 (CF 2 ) 2 CF 3 



n-C 4 F 9 S0 3 - 



(2-9) 



mim t. <d & m it. m b ft & ? * h us?;* h t u x w m ft Mtk M B'&m ?fe u 

/& *5 ^ T , Stt^ttH, MZ-tf, KrFi^->7W-f-, ArF^ 

<Z> §8 if -3 ;f - ^ AJ£fc^^<D£-J#Jj§m^ <b Ltt>lffltfc5. 

^- - Aj£>ffc^fl£) ( 4 ) 

— (4) (CjoV^T, R 6 fcitfR 3 ' ©^gft©gftl~2 OO 

2 — 2 0©7;^-^l, #M&tf>£?f?t$:6~2 OWlflfi^^^S^^'fbTK 

mllH — (1) {r&tfSR 1 , R 2 . RS'&cfctfR'lCol^T'Baj^Lfc^: 

«0Dt>«>*#tfS-i:* s t?*5. r tt ib tf>g&S(ix R 6 J: U« R 3 ' "t" 

r 6 <z>-n (r 3 ' ) 2 iiio^t^3 r 2 flao r 3 ' a* ta 5: k *s 
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(^i^rf, assist, *fc{i2ffi©^^s 

( 0!l *. fi * * 7- u > m . l, 2-xf uyl^iDTy^uyl^, -NH 
-S, -CO-I, - SO2 -S§)>^Lt^t5Itl:J:9, -n 

— jRS: (4) fcSSV^T, R 6 ©iff LV^ft^Jt LTIi, mJlE-^it 
(1) KlfcttSR 1 , R 2 , R ^©Ifff L^A#Wi ttf IffcSir^i 

©i©S:^lf £fcR 3 '<D&;£Ll^Jtr#:0iJtLTte. MSB — 

(1) tcjott-5R' bv^Afr^j t uT^tffcs t mm<D i> <D& 

=fc v^„ 

— (4) tC&^T, p»O~2^0JL<, qftl~3^&tt^o 
Hr~V J*M.\t&m (4) ©»f L^I^it Tte:& (4-1) 

~ (4-4) T'S^tlSft^tt^^f (f5r t^ft 5„ 




(4-1) 



n-C 4 F 9 S0 3 " 
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(4-3) 



n-C 4 F 9 S0 3 " 



#1 X. tf > Kr Fi^rWlz-f-, Ar Fxiri/YU-f-, F 2 ^ 
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t=»A)tft^ ( 5 ) 

— (5) ICfcV^t, R 7 ^oitJ ! R 4 ' ©^t»©Sltl~20W 

T ^ A" S , #|^lj|<&&*#3~2O©itf0>JII§a*5££Mfc;zk*£x 

2 ~ 2 0 ^W^^t6~2 0©l|E©3£#SS^'flS7k 

BulE — j&3t (1) KSSttSR*, R 2 x R 3 *5 «£ TJ*R ' IIOV^TW^ b ^ 

t.1t, R 7 (D-N (R 4 ' ) 2 SlCOV^TV^ r 2 {US CO R 4 ^liEl'ISn' 
IT, sS^tf)^ J©^ 1 £ *fcJjjC^$c 3 ~ 8 ©SS^^ig^r^i-SS^:^^ L 
T^-5j ifi, 2f@coR 4 *7i^^n j etLi{i^Il^*fc{ilflil^S?rl^* 

(0»J;tri, MIB^, Ife*®^* itl^^) tfcli2l©g-&i 
( #J X \-£ . * =f- U>m. 1, 2-^^I/^S^cOT/Wdrl/^S-^, -NH 
-S. -CO-I, - SO 2 -mm) ?r^Lt^^t5ril;J;^ -N 

( r 4 ' ) 2 & * <z> ^ m bl =f- 1 # iz. m =f-%t 3 ~ 8 <d m & ft-r % m * tg 

*6T. »*L<li5~6tfc5„ 

— (5) k:*3v*-c\ r 7 ©»4t^ft»Wi tTii, Btrffi — #5$; 

(1) fcfcttSR*, R 2 , R sjoctt^R'co^f^ L-V^Jr-f^^Jt L T ^ l~f fc 
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mkf%m<Di><D&mtfzzk&-v$* s r 4 ' © # * u ^ ,£#0y * l -c »* , 

mfie-^^: (1) {cfcMt-5R' O^SL^^ftWi: LT^ff fcX i Hi© 
-J»^ (5) (C*5^-C, « R 7 liffiEKHB] — T t> 

— «s; (5) mss^-r, si±o~2as#*L<* t»io~2*s»*u< % 

u li l Ifcli 2 ^jiift 

f? J±m.i\L-&® (5) ©»4L^Aft«iUTIi, T 12 it (5-1) 

~ (5-2) ^asft-Mk if a* 




± - v j*Mfo&m ( 6 ) 

— J&:£ (6) (C^o^T, R 8 *3J;0!R 9 ©#I^©^iil~2 0©7 
ft, ^J^L{L BUlS-^^: (1) K^tt^R 1 , R 2 . R^joi^R'lCoV^ 

IfSiHSttS, rtib©I^Sli, R 8 feJ:t/R 9 ^{c 
T > ^^(^ifllKo^^^^-joJ:^ 2 f@ (D ^ JJ§1 ^- t 4 ~ 1 0 <D 

m^mm^m-r si^i^Lt^ 9 j an** r s *j =ti>*R 9 ^fe^n^n 

lfll©J®^*fc«lf®OSSrl^*bT^^$tb/c2o(D^S^ia^fe-g--r 

5 a*. i2o©aii5io2i©® ; F ( #j £ . m n jp^ t- , sst^JS^^) 
sfc«2«(D^^s (^j^fi. * 1, 2-^^l^>S, 1, 2 

-NH-1> -CO-I, 

-so 2 -s^) £^ Ltg^t s r t tz x <o . n*(D i m(om.mw^& 

J;r>* 2 {II tf> ®? i?f J&F. T- t Zilcm + m 4 ~ l 0 ©Sttiit^Wt 5 £ £ ff2 b 
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/PS, xf;H, n-7ofM, i-Zot^l^ n-^f^l, t - 
:/ fvw £ * n-^yf/H, n - ^ V £ > n-^^^/Wfi, n — * 
f n-Kf->^I, t- Kf v^/H, n — ^ Kf v'^l, > * 

P ^ ^ ^ S x ^ a ^ ^ £ > J =■ & ^ p - h^^^Sv ^ ^ 
•;;H, 7x=;H, 2-t7f^l, M7^tD^ 

^Vl-S, 7 -f 7 P - n - -?=f-)Vm. s<— ^^to-n-^^f/H, 

^fiSI^^Ltff^Lfcl, 2 - ^ ^ W ^ £ > 1, 2 - V s ^ 7- A- - 1 , 
2-if 1/^1, hy^f 3, h 7 t F n 7 ? =■ 

3, 4-7h7t Kot , 7=l'^Sf 4rflf5wHStt5. 

— (6) *^m.%Lft&ir Z> R s *3 XUR & tt-tttJptLffiEJC W — -C 

— (6) tc*5V>-C, v JsiO'wli^ixftL, ^f* t<lii~3 v $ 
(bic#£L<(ii~2-e£><5 0 

t-ntft^l (6) ©»S L^ftftfJt LTIi, TIEsS (6-1) 
~ (6-7) •t?*$tL5^^«5^Sr^«f S - £ * s t?# So 




(6-1) 
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(6-2) 



(6-3) 



(6-4) 
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(6-6) 



(6-7) 



n-C 4 F 9 S0 3 " 



B. , #l ;t fcf , KrFx*'/7U-f-, Ar Fi^-->vl/-f-, F 2 ^ 

46 



&M<D&f&mW m t l/t tf fflf & 5o 

»Ai6ft^tt ( 7 ) 

— figSt (7) tCfc^T. Ar 3 ©^g^©^it6~2 0©2i©Sf 
JJSflMbTk »* b < tt 6 ~ 1 2 , £fbtC#£L<tt6~l 

0 % f tifl L< li 6 ~ 8 t* & 5 0 

buIH 2 «cD^££J>Hfc7k5!tX bT l±, #J >L tf. -< ^ if ^ , h^^^, 
o — 3r f l" >\ m — ~> U V , p — U ^ . 1, 3, 5- hD^f^^ 

^tufe<D2ffi©5S : #^^^7K^Stc*3^6 2 o © , 5£ # ^ £ « 

2, $fetffSL<H:5~l 0, t(l|ftL<tt6~8-Cib5o 

£ fc, Ar 3 CD®^(0^^^6~2 0(D2iiffiO^ : §^^^7K^S*3ct^ 

li. HUlSAr 1 tiit/Ar 2 © g & © % * & ft ffc 7K * X *3 «t B A <^> * * 
m I- o ^ T U g t 1^ iff t W & * if 5 - t # X # 5 o 

m^i^ili, Ar 3 li^lfcSVMi l SWi^fttSr t 
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#w.&<Dm.mw 3 ~ 2 0 <d 1 m <ommizm.it* mm. mm$k2~2o 

U!*Bft©I^f 3~2 O01i©liIASt Ltli, tulB- 
(l) tcjottSR 1 . R 2 , R 3 *3 <k U< R 5 ' tc o T #J ^ L fc ^ *l ^* 

*3 j;i>*r 5 ' n ^ i fliu^-hfc5v^« i msx±fr&'t % r t a* -e # 5 0 

£ , R 1 ° fcitfR 1 1 <£> - N (R 5 ') 2 SluOV^T^ p f2iOR 

t-Sl^i^Ltl^j 2 ICR 5 '^b^:tt^tt 1 fli co Jjfi ^ £ 

li«l^li4LTlfi)c^tifc2o©il^jtg|S^t5^\ ^2o©^ 

m&m<D 2 ffi<Dm^ (fjxii, ^^jh^, ®e m js ^ ^ ) * 

2ffi(D^^S (#<J;L«\ ^^-U^S, 1, 2-xf^||©7;^^ 
S^, -NH-S, -CO-S. - SO z -mm) ^^LT^^tSri: 
tcj:^, — N (R 5 ') 2 S4 J oti!l^ l !:*l:JI^t3~8 Oltttjg?:t 

-j&5£ (7) tfc^T, R 1 ° it/R 1 ^-OfrSLV^ttfclirL-C 

sfjiE-^^: (i) ^*5tt -5 r <Dft-ik b^^^^y t Lx^tf fcs t mm 

R f '©»* t^ftfrWi: Lttt, HfJlE — (1) {cfctt-SR' ©0*b 
• ^ jtftr^ij t L T^tf fcS i: mm <o h <r> £#Jf 3 r i: *s-e # 3 „ 

( 7 ) tcife^T, 1S^c#fti~3 R 1 ° is <fctf R 1 x i^tth^tl 
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t@ s {c — -e t m <e o -c t «t v^o 

-JK^ (7) fc*5V*-C, etel~3tfS£fjfcb<, f liO~2^jff$U< > 
g {4 1 ~ 3 * U Vn 0 

*?c, * = P A «Hfc 4fc (7) K*5tt ST^^^gB^- t LTf*> iitf^ 
*;v*^m.T , MX*- «IL, MIJlDlIf, iH?« At * JSC 

Sr tf 6 r £ T* £ 6 o 

##1 i: Uttt, CH 3 SO3-. n-C 4 H 9 SO3 - (n-^?y^^ 
* = ^ >") , n— CsHiTSOs-(n— Jf^^^-X/Ufcl'IfeT^ 

, p-CH 3 CeH 4 S O 3 ~ { p - V >V 3^ is * >V 7b >m.T ~ •* 
>) % C F 3 SO3-, n-C 4 F 9 S03-(y^-^/U^-D-n-^^ 
^^.^/J^V^T — ^" V ) „ n — C e F n- S O 3 _ ( ^ — 7 fls-frxi — n — 
^^V^/U^^^T^^-^) , ^./U^^^T^^-V (i) §4:#lf5ri 
#S -C # > ISfC # * L < 1* * C F 3 SO3-, n-C 4 F 9 SO3-, J* A- 

Tis^mr -Tfis (i) ftfcs. 

t=i)AHk-&!!i) (7) <Dm * Lv^jt^tfy t vxn, ties: (7-1) 

~ (7-10) T*^ (t'5r t^f^ 5„ 
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(7-1) (7-2) 
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(7-7) (7-8) 




(7-9) (7-10) 



m , 0U *. fi . Kr Fi^->vW-f-, Ar Fx + i/Tk-f-, F 2 ^ 

£=. nM-^ft ( 8 ) 

t^nSft^l) (8) f4 % * A*fiffc#4JiJ (7) 4 1 © A r 3 S^f 
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Jft *> b < \*#W.%<o-r 7 9 wy|:**t5 2iroit*feD , ^ co s ^ 

— Jfe 5£ (8) K *3 VMT . R 1 2 fci^R 6 ' ©#W©Slf 1~20 
WT/V^r/WS, #Ij|0^it 3 ~ 2 0 © 1 tf © /IB gl j£ £Hfc * S , 

Hf> tfr IE — « 5$ (1) iCj5(UR ^ R 2 x R 3 :}o t fcU ? R'(£ol/ , *"'C'{5!j^b 

Sfc, r tb h COS ©ftS fc L -C(±, HUiEA r 1 *3 c fct>*Ar 2 CO gi CO 
^ : #^^'^^:7R^S*3J:^/©^co1i^St^S^-ov^x^J^b/cg^St[WI« 

R a 2 co - N (R 6 ') 2 S^c:ov^-cv^5 T2{@|COR 6 ' ^sffiSKi 

^b"CV>-5j tii, 2 flSco R 6 '*» <b Zrti^ti 1 AUcoj^iF* (4 1 f@ co g 3r 
^*U-Cff0jig$tifc2 oco?SS^ i£g& 5 i2oOBl^i©2 

fficOJjjC^- MJSC^ I**I§C^K fiSflM^-^) £ fcli 2 Iffi CO 

X (^!]x(4, ^^i^vS, 1, 2 -xf i/yS^wr^^i^yS^^ -N 
H-S, -CO-I, - SO* -mm) te^^xm^-** Z b ic£ <9 . - 

n (r 6 ') 2 m*<DW.mm* t&izm*&3 ~ 8 <Dmttm&&G-*z& : & 
rco^^. &$k$tmm<Dm*&i** - n cr 6 ') 2 s * © £ * ^ & 

— JK5£ (8) iCjo^T, R xo . R 1 x *5 <fc t>* R 1 2 ©#*bV^f*: 
Mb Ltft, i!u IE - /& 5t (l) {c: *3 5 R 1 s R 2 *5J:T^R 3S co0^L 
^ft^Mt b "C ¥ If fc S <t m <F> t> co £ m if 2> z. t & X # , * fc. R 6 ' CO # 
llt^^Wiltli, 1WB-IR* (l) lc*5^5R' <om^ b ^ 
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VNT, ff^ftfSR 1 ^ R 1 1 *3 it/R 1 2 ^ *t ^* *t fS 2 1*1 ~ 

jj-s ? J»)&4k<&m (8) ©»*L^I*Wi:Lttt, TI55^ (8-1) 
~ (8-2) fg^tiSft^tlf Sr#lf5r 




(8-1) (8-2) 



#J £ , Kr Fi^->?l/-f-, ArF^^->^W — "9-*— . F 2 ^ 

^i^vu-f-, Euvf ttti^ns («) m*m<Dtu% & 

^=»^aft^n o) 

Jr =- J*^\f%% (9) tt» J»i&4t&Vs (8) t><z>.*/u#= * a 
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* Affi-ffc-g-fcj (9) (Dftfi. LV^^fr'ffiJi: LTf4> T IE it (9-1) 

~ 0-2) ■x?i0tistiz4k'&mm*mifzz£&x-zzo 




$1 > Wxtf, Kr Fi^-^vlz-f-, Ar FUrv'vl/- if — % F 2 ^r- 
^L^^A^iH^! (10) 

* =. ?? j±m.fc&m (io) j^m.WL'&m (9) toe^it* 

t-!)Ai{b^« (10) ©*ft LV^^ft^i: LTIi, TIB it (10- 
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(10-8) ti^ti^ft^ftf 5rilf5lHK*#5 0 
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(10-5) (10-6) 




(10-7) 



(i o) ^aiaiRsie^oKJSfcnaf^tts 

Jt 3& , 0»J *. fi > KrFi*V7l/-f-, Ar Fx^-yvk-f-, F 2 
i^rv/TU-f-, EUV^icfta^ttS ( ffi ) ifi * ^ <6 x « ^ ^ <*> *0 # 
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^- - r> Aitte^ (1) -^5t (1) fPaS-O-SOaR***. 

14-o-s (o) r 2 t?ite 5 * At6-fk^«) (i) <z>4§-£> 0il;tfcf, J. 

Am. Chem. Soc. , Vol.103, p. 7368-7370 (1981) {CfEi£ $ T V 5 ^felC 
£ tK TfSSJftit (a) «fc 5 huIE^--^ J±&fc&m ( 1 1 ) t 

ZC 1 (tfStS^^^^i^ n 7-f K*fcl4^/V7^ K) 

t a* j*yLtt.&m (2) * = ? j^m\L^m a) <d 

( a ) 



[ it <f> , Zli-S0 2R 1 4fcl4-S (O) R 2 fc 9 , A, A r * , m, 

A r 2 „ n. fciUtxli-jK^ ( 1 ) *3 ft 5 * tl ^ tl A , A r * , m, 

x^f ^ikS^^oz c i ©iet=!>Atfl:^« (ii) i-*ft s * 

/H£ f± , ii ^ , 1~1 00, StUlil. 5-1 OT'fcS, 




+ ZCI 



Onium salt compound (1) 



Y 



(11) 
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7 5 >, jjcBHfc* y * a, zkBMfc-*- ^Ifczlc*-*- h v 

o~io. o,»*u<(4 2. o~4. o-e&3 0 

^ n a ^ ^ ^ % tl v?y, ';^f^*A4T? F\ ^ ^ ^ * * * is K 

7/ufcRj£<D2kftft. Rf&m.&&. mn. -40-+ 5 or, 

L<tt-2 0~+3 OttfeU, If, 0. 1 — 7 2mm. 

£fc, — jRsfc (1) tP^-SO z R 3 ffc5^=!>Aift-g-tt ( 1 ) «D 
4§£-, fclfcHf, J. Org. Chem. , Vol.48, p. 605-609 (1983) IS tfc $ T V 

ep*?> mm*- $ j*m.ik&% (12) t — -Mb £-4* (13) t &m. 

* 5 r. i lc J: 5 » - S R 3 & £ ^ -T 5 ~ #J (14) * U 

tz<Dib. t-nift'&i (14) &igife'ffc7k£7k«©BHfc#J-T?8Hl2i-S 
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Reaction Formula (b) 

/(Z')x /( SR3 )x 

(Ar 2 )— A^— (AP) m R 3 SH- ^ (Ar 2 )— A^(Ar 1 ) m 

Y~ Y 

(12) (13) (14) 



H 2 0 2 

► Onium salt compound (1) 



[sfctK Z'f4Ar 1 g(C?j&^ L fcflftgtttcD lIOl?;SL, A, Ar x , 
m , Ar 2 . n , R 3 *3±T>*xt± — (l) {C :}o 5 ^ ft ^* *L A , Ar 

1 , m, Ar 2 , n. R 3 *3 «fc TJ? x t R T? 9 , Y" (il§7 = ^y* 

fS , CH3SO3-S, p-CHsCeH*SOs-£ (p-hyv^v^ 

& (12) u: 5 Jt 14 , il ?Sf * l ~ 1 0 0 , U*L<lii. 5 ~ 1 
0 -e*> -5c 

y * a. y ^ ? a, 2*. y * 
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5 ^fr /Wit {:£ , aS, 1. 0-10. 0, # £ L < 2 . 0-4. 0 "C 3 „ 
;n >- , -< ^ -tf ^ , ^ ^ > , Rift3i^yHSt*s*f4L<, $ G> fc: # * L < 14 
— 9 0 fi * T? 5 o 

^■a-jr. — y/MfcRJfc©*#ri, s^fifle^. If, -4o~+5o°c, 

»SL<l4-20~+30tf*)!), R JS 1$ 111] # % 0 . 1 - 7 2 P# 

p^, #*L<r±o. 5 — 3 B#p^-efo-5o fc*3, EJSmStf S; Pr$S^j&& -5 v n 
tt tK © » ^ «t 9 iii -g- , — u — ^ if © »BE * « ffl 6 . 

X $ !7 A (VII), gHfc/WT^^A (VII), ^IIIithy?Av ffi&^f 

it h D n> mm*?*. ^tfxig&mtf z z t & . # £ l < 

&teRjfcB£©SMfc5iJtf>;*-- ? J*ffi.ik&M (14) HMtS^/^li, a 
fit , 1. 0-20. 0, # * b < tt 1 . 5-10. 0tfc5. 
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<£& (III), m.it^T - 17 A (III), SHfc-fei'>' (IV) ^£#tf & ^ £ tf* 

(14) ^tt-rs^/wjt 

f4 , i§ 3t , 0. 001-2. 0 , # * U < f4 0 . 01~1. 0, £ ^ K # 
£ b < t4 0 . 03 — 0. 5 £> <5 . 

Sni3i^»^J t Ltlt 09 ;il4 , yy»*3Klth!i!!'^, y ^^~zK^ 

t^-e#5 0 »-fksjESi^o««»J«>3i-= * j^mt^m (14) maf-rs 

^/Wj:bi4, iiS. 0. 01-2. 0 , l£: L < (4 0 . 03-1. 0, £ b 
M # * L < (4 0 . 05 — 0. 5T'*5. 

9 ^ , N, N-v^^f^*/^7; F, N, N-v?^f^7t F75 K, 

< f 4 .?* ^ / — ^t$>5, 

^^<0^ffi*f4> * = V J±i&fc&m (14) l0 0fi*£Mc*}-L-t. ii 
%^ 5~100m*f)5> L<ttl 0-1 0 OffS, £ L < 

{4 2 0 — 5 0S*^-Cfc-5o 

&<nmmmm<D&mm^i±. mmmt^ t^t <d&%\- i o o»*£mc#lt, 

i§S, 5a*SP^±> L < [4 1 0 S*SB^-h, £bK#*U<l4 20 

— 9 0 fi 4 "Tr £> 5 o 
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WtikBL t& <r> gift it % R j£ i& g a* * ii * x o~ioo°C, »SKIi5~ 

60 °C, $t > (Cl$?*L<fi5~40 ( CT*fcO, S B# ffl » » » fl? . 0. 1 
~ 7 2 B# f8J , # * b < f± 0 . 5-2 4.^ffltfc5o 

±^2j*MJk£Jk (2) - (3) rojt^ 

$ j±M.it&® (2) ~ (3) rt, (i) tptf-o-so* 

r ^jfcii-o-s (o) r 2 t?a> § <> J»M.ik&m (1) 
tc2pc-c, KTES^S: (a) Jdf£o-C#j*-f S r t 3. 

t^^Agfe^fe (4) ~ (6) <D&f& ■ 

*=l r> j±m.fc&m (.4) ~ (6) a, -j^s: (i) ^p^-so s r 3 

t*5t=nitft^« (1) ro^^^fe}c2pUT, MIBK^^: (b) 

^•=»AtS^^«J (7) ~ (10) <D&1& 

Tf ~V J»m.fc&V0 (7) fi % 011*. f*. Bull. Chem. Soc. Jpn. , Vol.53, 
p. 1385-1389 (1980McfEft£ ft "C V* 3 # Kl J: 9 „ T1ERJ&5S (c) 5% 

SP*>, buH^L-^ (15) £ — /Mfc*&tt (16) t?rl^^IMl 

? 0 ) ^^^^ticX<0. - S R 5 £ Sr*i" 5^^7^f Mfc-S-tt (17) 
a? & U tz. <D -h , ^^7^ h'it&Vo (l 7 ) i * * Kfl: 4fc £ & 3* 

-fb-&* (18) £r#.<5„ ^GDt&. 9 J* Kit & 4/0 (18) 

tK 3ff tK «f SNfc »J -C 5 ^ <b ^ J: 19 , ;r-!7Ai£>ffc-£-^ (17) 

5o *fc, i*m.it&M (8) ~ (10) - 
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Reaction Formula (c) 



(15) 



I + R 10 -SH 
Ar 



H 2 0 2 



(16) 



^ (SR 1D ) e 



(17) 



Ar' 




(SR 1 \ 



► Onium salt compound (5) 



[5£cK ArteAr 3 m Z 1 ffi <D & * ^ ^ Ar' [4 A r 3 X 

M i" -5 e-fffioSSr^b. ZliA r X 5j£ L Jlfc Hl'tt tf> 1 -feB <D g £: ^ L . 
Ar =\ R 10 , e jo i T>* g (7) 3 ^ H ^* H A r 3 , R 

1 <\ efcir/g i^itfcSo ffl. U , - fl£ 5£ (7) ^OR 11 teiEife&^r 

iuli'ffc-g-^ (d) ^©Z©«ttO lfl©SJr LTIi, Wttfv ^'^^ 

mi-, fiii?, ^st®^. a !>in^^©^pyyi^osd\ ch 3 

SO a- I, 

p-CHaCeH^SOa-S (p - - hjgS) ^^T^ 

if 5 r t # -e # , # * u < i4 n m m =f- , a^iJSf-CfcS. 

4 K -ffc R Jfc 1$ — /Mb -fr* (16) (Dniimit^^l (15) 

*ft5* /w Jt {4 , i§ ft x i~i oo, ffiKBi. i~io-efeSo 

- v /r,u, ^f=!>A v o^r>A, ^ ^ h 3| <D ^ & Jl £: * ff 5 



63 



^;>7^ Kft5JsS(ctffl$tt5SStft^fet tttt, m*.&. 

t m TkiMb* v v mmu a, aith!)!>A, ism* y 

h y F^t^ K?lif5:i^tt t £ b < (4 zk h y ? a , 

^ ^ it f4 , a t , 1. 0 — 10. 0 , # * U < 14 -2 . 0 — 4. 0T*fc5o 

*>V7 ^ FMb5tJS{4, L < lit il^l^tfffetiSo 

ftJlE*$£^^ i: IT (4. p**/-^, v?^pn^ 

n n tfwv a , h;vxy, ^< ^ if > , n-^^f-^, &&^=f- 

O JE -ft (4 , mfP^^-^l (15) 100 fift£M-*t IT, aS«", 5 — 1 
0 Ommn, USL<B10~1 00lt?|, $^IC»S L<I4 2 0 ~5 

o m * ffi -c *> -5 o 

/;U7^ hMfcKJ£tf>&#»i. R*£a**s, at, 5 0 — l 2 0 °C , 
KI460-1 OOtTfeO, RS^f^^ It, 0. jf 

BfjiB5fcm^-8giK/£f-:fc;^T, &m.&i\L^m t lt (4. #j;t(4, 
3fc«^-«*Rrt;o*#tt» at, -2o~+ so'c, #* 

L < f4 0 — 4 0tTfc9, K B# Pfl , at, 0. 1 - 5 P# Pfl, # £ L < 
(4 0. 5 — 2 B# m t? -5 o 

£7c, j*m.it&yo (is) ©K-ffcKjstcfcv-c, i^jut ltu, 
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;* 5; ? A (VII). ^-fb^^^^A (VII), Jfelilit h y ffi&^f 
Kth!)n> ^iif#*. t/y^^f ^*lf5r i^t^, 0*U<« 

il S\ i. o~2o. o, n * u < (± i . 5 ~ i o . o-efe-5„ 

flstt (in). ife<t^:r~?A (in), »^tuy (IV) f 5:^lf5r 

i£>ftKJ£B#©]g^&JlMg£tf>*- * J*mt&m (18) fc*t1-5^^J* 
f4 . il S . 0. 001-2. 0 . # * L < fi 0 . 01 — 1. o. £ # 
£ L < 0 . 03 — 0. 51?£>5o 

^ A S t t 5 o 

0. 01-2. 0. »tl<IJ0. 03-1. 0, $^(C$f*L<fA0. 
0 5 — 0. 5 T'fcSo 
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7t * f- >v * jv * k , mm. h }) z? su* vmm^&m 

h7 5 K x 7t(«-h!l;K ^ 7* ^ A- * * K # "C *> <9 , # {C # £ U 

^^©■ffi^*fi, ^/w^-^ j^m.ik&m (is) i o oii§ft>pt tx, 

5-i oofiiSn, »4L<iii o-i ooliSii, £ S> L 

< fit 2 0 ~ 5 0m*t|5T'fcSo Sfci&SJfcffifcT, HtflBWa^^ t * £ 
S:«ffflt5ri:ttt> ^ » ^ ^ co <Z) ^ fi] ^ « . *r«J88t*7k 

t <d w- 1 o o m. m.n k n u x , ii s , 5 m * §b m -t , &*L<iti oi 
mis ejs <z> * # f* s KJtumfc, muz. o~i oot, Kits- 

60^. $^(C^^b<«5~40 c C-efeD. K JS R# W # » ft fif * o. 1 
~ 7 2 B# Hk L<I10. 5-2 4S|FIT'fc5o 

*&9i<Dt&i&ktm&wt&£.Mn. *-VJ*m.fc&m (i) ~ (io) ^ 

K r Fx^r>'-7U-f- > Ar F xdr U-f-, F 2 ;n df- -v U — 

ElTT-li, (l) ~ (10) e> * 5l«»[|+j»ttift3S 

^flJSr-tax^ax r^^^^j (ai) ~ (aio) j n^. 
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- (A) ^3§£#J- 

( a 1 ) ~ ( a i o ) o^^tstftLS^^ < t i> i m*&mi&ft t -t s 

fl8#cl+*H4»38dti»J («T, r (a) i£3§£#Jj i ^ 5 . ) a» fc fc 3 . 

®?3§£#J (Al) ~ (A6) tC*3V^fi, (1) ~ (6) A, 

A r 1 x m , A r - . n fc* ± ^ x ^ ttlftl, ffiSC P~T? t o T 

£/c s ^3££#J ( A 7 ) ~ ( A l 0 ) fc*JV*T«:, -JR* ( 7 ) ~ ( l 
0) O^StOR 1 °, e, R 1 1 % f*5«tt/g*S-?rix-?tLffiS{C(PJ — T't 

S<totU<, — JR S: (8) ~ (io) o#S:^©R 12 *3«J;U5h*s* 

*L ^ *L tl 2 |W] — <b A ft o T t ct ^ o 
(A 10) f±, ^ilftl#iT*lfctt2iEli^S^Ltftfflt5:HS 

*:&m<Dtf 9 s&i&ifctoi&&i»ia&&toizi±* mm±m (ai) ~ (ai 
o) si^^mnmm^m^^m (sit. ^m^mm^Mi t^o, ) % 1 

* f\» # - * 9 is it & m m * m if r t a$ -e # s o 

tffSB ^ — !7 Ai^-fb^-^i i: LT (4, fclittf, 3 — K =■ * A , * ^ * - V 
A ±£ ( {§. L „ f h7t Pnft7i = ni!rttf. ) > * * * - £ A i£ , 

* ;\, * ^ ;V * >V 7fr 1/ ^ ~ *L <b <7> a - 'J T "J ' fli 4fo & # tf -5 - i: tf s t 
5„ 
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;x 1£ ^ -r /V , /n p T ^ ^ /V A- > 1£ * ^ . r y — /l- ^ * > g£ 
^ x ^ , 5 / ;* ^ * ^ - h«fS:*tfSi fcis-etS. 

5 ) x*misfrz>\k'&w*m\'fz>^hfrX'*z>o 



X N— O— S— R 13 
C O 



(19) 



O 



— j» S; (i 9) K *3 -c , x t Ltli, m ti , y- ^ v S . fif 2 
~2 0©E(M*fct<li^«*o7;i'*i/yS, ^^^:2~2 o <0 7 7/^ 
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< , j 2 ~ 1 0 ©IttfcS. ) ^)f«LT^5o J 
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3 — K =. ^H)7^*P^y^^*^- K tr * ( 4 - t - zf =f- 

(4- t - 7f ^7x=-;V) g-K^!>Ap-h/'l'^y^^*^'-h^ tf 
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y^—sux/UTis— h V Z7 ?\s$r u ^ ^ ^ )V * ^ — K h ]) 7 ^ — 7 

— f> A p - h;ny^/l/*^- K f-!)?!-;^/!'*^!)^! 0 - # > 

^>-if>-^./w*^— K h y 7i-/M;l'*-?A4 - h- U :7 /l^ p ^< >- 
if >• ;u * ^ — hU7^ — /w^/V*:^^A2, 4 - 7 /V ;t o ^ A- 

^ if > * * ^ — K 1- { A — n. — ~7 V * *S~)r 7 9 ^ * - \ — 4 As) 
f h?t Kof*7is ?AH)7;i'*o^y^A'*^- K 1 - (4 
-n-7'h^ri't7^l'>'-l -'f^) f F7t Koft7x-^A/t 

h, N — ( h !) 7;i/tn^ 
/Ut^r v') X7 v-V^ 5 F\ N — ( V V 7 ;Vjr xi * 9 > * fr-fr =■ /V^"^r 

) tf v" ^ n [2. 2. 1] ^^h-5-^-^-2, 3 -^*;l'^ d r v"f 
5 K, N— (10 — % 1/ 7 r — 7 /Uft =- /V^^vO ^^vy^f 5 K> N — 
(10-J3 1/7T— * )V-fo~?Vitir*s) K°is9 u [2. 2. 1 ] ^7" h - 
5-^>-2, 3 - # ^ * * K > N- { (5-^^^ - 5- * >V 
^^rv'^yt'v'^a [2. 2. 1] ^7° 9 - 2 — ■>< fr) 7 >V i£ ~ )V * * 
v" } 7> 9 is 1/ <t % K * If * (v-^n^^f-y-^^yV/^^/W) i?T "S* 9- 9 ^ 
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fin -5 ^ ft < tt> ia*¥rf5iiis-ei5. 
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3£#J£<7>^fflOOfi*g|H;:*tLT, mft. 9 5ltffi£tT, »*L<« 
9 0 M * £B W T , $fe|z:»*L<«8 0l[*lf|J£JlT-efc5o d <7> i§ ^ , flfc 
03»3S^»J©'Se^f'J#*S 9 5 fi*g|5£® ;i 5 £ . * 3§ IJH 38 ft -5 jgPf JW <^ $J 
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7" h^rv'^^/P'x/i/xf ;H, l - t - :/ h^-v'*;v#x;i'Xf ;i/Sf ^ 
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* % SIIIE1 - fi»-n-7*o l^^Si: LTIi, #j X. tf, 1 - * h^r^ 
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-/f;^PtVH, t-^f;vl, 1, 1 - ^^7° n 1- 

* fc, ml 15 T = iy # )\s s. )vm h b T fi % m x. , p< h*v'*;w# 

xi ^ £ % jc. h ^ # /U tf? — ^ & , i - 7 , P^^r->*/l'^x;H, t — ^ h 
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^r->7 h7t Koftt'7=^S> 3-7h7t Koft7iy-l, 1 

;H, l-^h^-i/^^A-g. 1 - x h dr-/xf ;l/S, 1 - -> ^ P ^ v" 
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t as -e # 5 . 
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0 0 % -e 5 o 
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R 21 ^^^^i~40il^^t>L<«^l^^(OT/Wdr/US^fcl4^^^C4 
~ 2 0 o l 4B4>JBIIt3;£Hk**£ t L<fi^r<D^^^^^-r o ) 
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4) te^frZrti. lifJfctt2ieili^at5iH5tf6o 

ffSL^i()SL$fi (25) HTIt #J x. , M*) 

y a-ki - ^f - i -^^ p^yf a-, 9) 7^ y;vii - if ^ 

i^yU, ( ^ ^ ) 7^ y;l'Kl-if^-l- , >^ B ^ J f-i / ^> ?) T 

H;l'82-^f^7^-7>'^-2-^, ( ^ ^ ) T^!)/W^2-i 
f ;P7yvy^ y - 2 - ( * ) 7^ y 2 - n -7"p f;W7 ^ 

•^^^V-2-W/'V', ( * * ) 7^ y^!2- i - yn f;V7^-7y^y 
-2--OW (p<^) 7^!)A'»2-^^7yvy^>-2-'f^ > 
(p<^) T ^ !) ^ 1 - (T^-vV^V — 1— W/V-) -1— ^^^H^yU 

«r jk ( b 2 ) n , $e>icfi!i©ift«9igb li^tf-tt 

Huf5#,cO# 0 51 L^fi £ Ltli, 7;y^l7-*# 
y— [3. 2. 1] ^-^^>-4--r>'^, (^^) T 

^!)>'U^5-^-^y-4-^-^r-9-h!;v'^c [4. 2. 1. 0 3 • 7 ] J 
■t is — 2 - 4 >\/ , (^^) 7^ !);^2-t^y7 h7t Knt'7>-4 

- /V . ( ^ ^ ) T^y/W^4-^^yW-2-^-^y^h7t:Knt: 0 7^ 
-4--r/i^ (^^) 7^ y;ul5-^-^yr h 7 fc Ko75y-3-'f 
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4 )V * f- <D 9) T * V Astit^XTAsm ; 9) 7H^7; 

N, N - *J * J- ( * 9 ) 77 5 K, 7n h^7 5 K, "7 U^f >7 

$ K, 7?;V7; H\ if =i ^ T 5; F\ , yf i 7 3 ^75 K > ■< 9 = > 7 $ 

tf/vatfvlfe&tTkfcitB ; ^^9 o [ 2 . 2 . l ] ^7" h - 2 -^^-^<7>f§ 
X h 7 f 7 P [6. 2. 1 3 • 6 . 0 2 • 7 ] 

HW-F, H/^y ( P< 7 ) 77 !) U-h, 2, 5 - ^ 

f- >V - 2 , 5 - ^ ^ -y- ^ v 5 * — /US? ( ^ 7 ) 77!)U-K 1, 2-T7* 

▼ y^y^d—A'i? (^7) l , 3 - T 7* ^ 9 > i? 

9) T 7 y W — K 1, 4 - T 7" ^ 7 V v 5 * — ^i? ( > * ) T 
^!) 1/-K h !) <>7 P7*=/V^^f o-^v^ ( * ) 

( B ) ift«flttttX'$«-«rffi Htli, TSB-JRS: (2 6) "C^ $ ft 
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^ (2 7) ^ i£ £ ft 5 ift B ig U <0 i£ fe » rf ft 5 ^ < i t> 1 « «: 

t57^* y ^itt*fc«7;u* yi^ttro^y ->n^t> («T, r» 
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->7l/-f-, ArFxif^l/-f-, n + mm<Dt&<Dlfc&B* % V* * 
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(b) ■fcftNmx-S^ttJBoMw t g p c -eayje ufc# y u 

^&^ffc£-^* (KT, TMnj t <^ 5 » ) t©Jt (Mw/Mn) 
T t> «KMc R Jt I* & < * itl«t« w h &X t 5 ri*, iiSt,' 1-1 0, » 
;£ L < fi 1 - 8 , $^tC$f*b<f4l — 5T*fc^)o I©,tH®lOMw 
/Mn5rf (B) Ifc ft KISS'S*** IB frffl w K J: D , # *l 5 

M&mzmA-t zxm •, mm *H4 z ii»±©i^tt^®ft#i 
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( b ) ^»gf'i4S-^^-«rjii 1 0 0 Mastc** lt, u < rt 0 . 001 

-70 fi*fU % £ <b ic # £ L < fi o . oi~50iiffl, *C8tl<ll 

0. 1 ~ 2 0 r <Dm^, (A) l£3l£3lJ<D{£/B*£ 0 . 0 

0 1 &&uu-tb-t z> z bicx v „ ifi s *3 «t tj5* «i * o t * «i fty -e $ , 
co * m m •* z> - £ a* x* # 5 o 

htLTcr>«?^S^$blC[$]±$-ar, * fc If ft b ^3 * T 31 t S 
t n# HQ (PED) co^IMcJ:5u^*h^*-^cD£&*g^te£^;t£r<t 
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HtjiB-^^^^-^-fk-^^i t Ltit Will, tie-^5«: (29) -ernzti 

Zit&m (£IT, r & * ft; ife (I) j ivO. ) . EJ-^rtKiM 
Si 1 ^2itt5^T$ (KT< r^ft^-fb-g-* (n) j 

5 . ) s M^/^^sr 3 ©^-tw-r s * y r ^ / ik&m-^m&ft (j^t, 
^m.m^m c in) j ) . t ^ Ki^tft'&fe, ^urft^^K 

R 23 

R 23 — N — R 23 (29) 

[ — j&sS (2 9) fcl&l^T, # R 2 3 r± *l S fc: & Sfc tK 3R JDS ^f- . TA'^i, 

— (29) k^^t, r 2 3 <Dg& $ tit v^t & «t ^ t;^* >vm t l 

-C % Mili, ^ * l ~ l -5 , JfJUIii-lOOt,©, * # «j , 

^yf^I, n — ~» * ^ g % f^->;H, n-^^^/US, n — * 9 f- 
frSs. n-xf;l/^^r>>;H, n-V-^£ x n - f ->;H§?:f If 5 : 

Sfc, R 2 3 Ot!^ $ tiT^fc fc <fc ^7 y <b L-T fi % 0y*.wr, £2X 
f 6~l 2 CD ^ tf> . ^ fle ftKUi % h y;H> =3r v- y ^ S , * 
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*a ^ f?Hfc ^ (I) HTIi, #J X. fcf . n-^^^T^y, n - ^ 7° 
f;1^7^, n— tf-^Tvl'TSi', n -7=^7?y, n — *r *S flsT 5 

v? — n - ^^-i/;U7 5 , v 1 — n — ^7°f ^7? ^, v 5 - n - ^ ^ 

f/vr^y, ^-n-y=;v7 5 y> i?-n - f ->;i'7 $ y^©^7;v=^ 

7*f/i/7? y, h y - n- ^yf ^7-; y, M-n-^^y^?^, 
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3-^f/l'7^!)y > 4-^f;W7-!) y, 4-=-hnT— UV. -y7i 

— ;V7?y, Ml7s=/l'7 5y, l-t7f^75y^©ffi7^y 
i ; x^y-;l,7^ y, i?x^;-;V7?y, H)x^-;i/7 5y^» 
7^*y-/u7? ylf *#tf5iHs-c#5„ 

^fc ^^mik&m (ii) Htit tfilxtf, if i'y^7;y > n, 

N, N' , N ' -7"h7^f/HfU'^v ; T5^. f I/y^7S 

v , ^^-t^f yy^7^y, n, n, n' , n' - t V y * ^ (2-t 

KaJf-yxf ;u) if I/yi?75>, N , N , N ' , N — f h 7 
(2-tKo= 3 »r>'7 P ofc 0 ;W) ifl/yi/T^y, 4 , 4' -J?7?;i? 
7 ix;uy ^y, 4, 4' — V s 7" 5 / ^7 i x/H-f ^, 4, 4' -V s 
T$/-<^i/7^7>-, 4, 4' -i?75/^7ix^75y, 2, 2' 

- fc* * (4-T5y7^-^) 7n/<y ( 2 - (S-T^/^n^) - 
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2 - (4-7$/7i=;l/) yv/<>^ 2 - (4 - 7$ y 7x^;U) - 2 
- (3-b Kp^v'7i-;V) y v s 2 - (4 - 7 5 / 7x-/U) - 
2 - ( 4 - fc K o 7 x. =■ ;v ) 1, 4 - If * [1- ( 4 — T 

5/7^-^) - l- ^f/uxf^] -<^-tf^ % 1, [1- (4 

yry/WT$v, i?^;>7?;x^7^P^7 5 K©l^*f Sr^Jf 
-5 r. t a* t? # 5 . 

*fc, tfffST? Fm^mik&m h Ltlt 0»J;ttf\ *^A7 5 H\ N — 
y ^ ,/U * A T 5; K\ N, N-i?^f^*^A75 F, 7t F7U\ N 
-^f/U7t F7 5 h\ N , N-^^f;V7t h75 K, -f o fc° ^* ^ T 5; 

-C # S o 

Mis? uTit&m t its, 0y a. wr. ^f^^r/i, 1-v 5 

y^/W^l/T, 1, 1, 1, 3, 3-^h9y^A- 

* W T % 1, 3-^7is*!>W7, h yyf/l'f t^l^7^^*lf5I 

1, 2-t?^^>'i--Y$y> / — A", 2-7i-;u-f 5 4-7^x1 
J\"< % — J^s 4— fT-JU— 2— 7x~s\"f*?y — A- x 2 --7 

4-^f;utl-7y 1 2 - xf ;n:' y 4 - xf ;uf y 2 - 

7ix/l'f!) v?/-, 4 -7x^;l/t°!/ v?y, N-^f/l'-4-7ix ?V \f 
!) i?y, ^=i^>, - xz ^ ^ ^ s xnf yi7; F\ ^r / U 8 - =¥ 
* y y v , 7^ Pv>yf©t'y^yi©ft, tr 9 ^ > x t'7/-^> t° 
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VW> S Jr/f!)y, faUv 5 ^, tf^y^V. 1 - fc°-i y v 5 

-y ^ y — /P., i^vx^ / - /U , 3-b^!J^y-l, 2 - ^ 

p > v?^f- — yw, ^e^^y^, 4-^^^^E-yv^y^, tf^?^^, l, 
4-J?^f/Hf^?^V, 1 , tiX^P [ 2 . 2 . 2 ] ^" * * 

i' & # »f * c: t # -e # s » 

IWIBife#lSittS&*i-S^&**rttHfc£-<& t N— (t 

— 7 V *r 1/ -ft )V Ofr — )V) t° y V? ^ > N — ( t — y h # ;\s =l ju ) ^ 

N — ( t - -f Y 3r f> >v jj? =- ;U ) -<yX^5^/-;K N — 
( t h = 27i=/^vX^f5^/-;i/, N — ( t — 

•7 V * *s iJ - >v ) v 5 ^- ^ f- T 5 V „ N — (t-^h^-v^^^7j? = 
,v ) j. ^ y — t 5; >- > N — ( t — y h v- X? /v- ^ — ) v 5 v- ^ p ^ 
i/zvr^, N — ( t - :/ h df- * ;u 7jf - ^ ) i^7x^yu7^f If 

(II) . ^^f^^It^t^^^^ 1 * U 

igteMj^joiE-g-*^ (b) mfi? iitts-^w^fli 1 o o 

. & & V< 1 5 K*MSLT > £ £F £ L < ft 0 . 00 1-10® 
£ L < (2 0 . 0 0 5 ~5fig5tfe5 0 ^ (Dm^- . ®?fcMJ 
=MJ © IE 4 £ o . oo lfiS^lttSrHcJ;^ 7°oi?;*^#K: 
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h t? $ s o 

8& 3E J8 A? flj ffil *"J I* . f i T* t tt 2 t J: ^il^- L Tf ffl t 5 w i d5 f 

ooii»K»i, iiif, i oitgp^T, »^L<« 5 mmnsxTx*3b 

r©i 5 4#ffiiSttSJJ: trii, r-^-^^. tj^^j-:/^ 
x P5 © # ® » ift w -f -e t ffl i - 5 w t *s # s *s . £ L < 

HulE/ = 3j-:^#iBiStt#J k LTttt, 0ilx.fi. * U aj- ~> ^ u v ffi « 

ta s a? y y =1 — jv<D-mm.mvim^^^'r ^m<D\^^, &,t^& 

*-c, r k p j (llgftfiiS) . r^y^n-j ( * 3§ *± » Jin >fb ^ i 
3d K ) , ri7 hy7j (V — frJ*zfu??ym). * * X? r y 1 1 
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if 5 r t £ -5 o 

IT, — * (A) ift56^JW{ce3* ^ <£ 9 M©4^i 

^ <z> J; 5 if #J i L T . 09 tf „ rth7x/yi, ^< ✓ 7 » / 
t7^ 1/>S, bf T -fe f=- „ ^ ^" ^ . n-X^y^f;v, f W^I, 

#-s 0 mmmcDgz&mte. mwnktm^mmm^m^^^mmm^- 1 o o 
- ftii <z> as # p m - 

*U*v^ifiH-Cx i&Ufcj&UT, lift SB fl- © «s flP »U 0tJ;ifif N gm N ag*k 
:oi^, ^^^»0ifsf^ia'&-r 5 r. t K 4 0 , « * © » 4ft * « -fk £ 
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^m. fr b ^M. Ir b A* T ^ b~m. T % K^* "r^m, 7 ? 

«fc 9 & ft: ftnc f± x if v>^!J3-/i/ : ey7/i'*/n-7;H, ai u 
>- ^ y 3-;ui/7/^/n-r;i'l > 7° o =« — -=e / T A' ; v 

^. — y'^m. 7"n fi/y/y a- ,wr )V$r )V^- — ;^m, f- ^ > ? V 
=3 — /U ^ / T/V^/W^ — 7^7tf - hi, 7"n fwv^y =i — ^ / T 

N , N-^7;^;v*^A7 5 K *S % N , N - V s T ;U7 ir h7 5 K 
N-7;^;HfnU K > « „ y - y ? b > m . ( ^ n Wfc ) ffi Jt5 0g 5i -fb 

x. ^ W > ^ y n — / ;l/x - X , 31 ^ V ^/ y n — ;V ^ / — n — 

t 1 % ^^w-^-^y ^-^^y - n -/f ywx-r^, v 5 ^- 

^ 1/ 7 y n-;Vv?y f ;l/x-r^> i/xf l/yy |i n-^^xf ;l/x- 
-/xf i/y^!)n- - n - :7 s p fc° — x ^ . *? ^ f U ^ if V 
- n -^f /Ux-r/W^ u > }) n-;U* y ^ f ;px-f;l' 

7tr - xf-l/y^y n-yl/^f y xf ;l/x-f^7tr - /of 
u ^ f y 3-/i/*;^f;n-7;i'7t7 1 - K /p k' u v ^ U ^ — /u * 
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y if /i/x-r/l'T t r - ~f a t° 1/ y ^ !) = — /v-^ey — n -7°n t°/W 
31 — f^T-fef — K ^ y/p^^;U7tf - K 4 y7 u s< — /V 7* u t° 

1 — ^-f 2 / ^ ^ 3-^7"^/^, 4-^-7 P ^/>', 2-tKP= 3 rv , y e '= I 
fc° > ^ ^ ^ ^ , 2-t KD^r->-2-^f/i'/oftyiif;Vv x F 
df-yg^ixf fc Kn^-yf^ixf 2-t K a ^ y - 3 - ^ f;>fiS 
@M ^ ^ > f L ^ p< ^ . «xf;K ?Lin-/nf;K f L ^ i - ~f u \f 

ir ^ — K 3-7 t ^^-3-^h^iXy^/W-7°nt°^-^ — 3 - * 
- 3 - y- h^fi/^f^/f I'-F, ftlft^fvl', Hin-/nk*;K 
n--ff-;v^ 7t hfti/f;K T-fchWIfe^fvw 3-^ F^-v'/of 
zt^Wt* f-fr. 3 - * h*i/-7a 3-1 h^->/nft 

V 1£ y <?- , 3— x v'/o ftyixf N-^f;Hfo!) Fy, 
N, N-^^ f-;Vjj>;l/in7 $ K, N, N-^^f;V7t F7 5 ?r^lf 

:tit©iSIJ© 5 . :/ n tr u y ^ y =j — /v* ;7;v^;n- f^7t 
— hi, 2-^7'^;y, iLi^i^r^S, 2-t KpJf-yynifty 

Sx^f 3 - 7;vn^y^p t'^yix^r^if ^ N ^*B#cDJg| 

ffi 1*3 -tt a* A » £ * 6 Jfe * L <^ 8 

huI5^^ij«, ma-T?*fc«: 2t«i^n^ vx&m-t Z - fc ^tt So 
i fc^stiftt, fitr K ^ m t * x m <d m m , #j « , ^^^if 

;H-T^> y? - n - ^^y^x-r^, -/xf i^y^ !) 3-;l/^y yf- 
;l/X-r;V, ^xfl/y^!) 3- ;V^/xf ;l/x- f;v, 7t Fx^7t 
-Yy*n^ x ^ya^®?, 3>7y;vm, A', 1-/ 

■f- y — , •< V A- T =i — ^ , ®xf v- zl ? 

gg y :n ^ a- x vi//f yiv?if/i/, y - =J- v J ? ^^^^^i/. 
^ y o ei/y, i^U^yy n — A ^- y 7ix;l/x-r^7tt - h 3£ 
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<d is w m mm ^ * mm -r z> - t *s -e 1 5 0 

^ ft » ftfe, o {4 , T? * 2 a W ± * jS L T ^ ffl * r t d« 

ti 5. 

L < (4 3 0lt%^T-C'$)5o 

^^j^>-&ff^ffi*«> mm <o 5-5011%, 

»*L<lil 0~50lf%, SbC»U<ttlO~40ll%, 
»4L<lilO~30li%> at l 0~2 5li%i*5i-e*>5, M 

m <n> ±mje&wt& *• - s&h t i~ -5 - t \z «t "9, — -i*^ 

u y? ^ h/^-yoff^ 

ISfcii, HtilBO «fc 5 lz LTIS $ *t *& fifc *> i§ ?S £ , ffiMMIti , 

^ httfi^ff^ts. m&iz x x> ^ «> an aa a (Etr, tpbj 

r Fxaf-i/-7U-f - ( $E S 2 4 8 n m ) , A r Fi^ v"? l/-f- ( j& 
g 1 9 3 n m ) , F 2 ^ 3r ^ U — if — ( g 1 5 7 n m ) , EUV 

W&^jIS, #lC»*t<ftKr Fx**yTl/-f- (ISS 2 4 8 nm) % 
Ar Fx*^-7l/-f- (851 93nm) *J=tO : m^^'Cfo5o 
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* , u 5? * h^^->©i)£i;KtTij:, sr 3t m *d % *a a (KT, 

tf> flp 3 £• rpEBj ) SrtT^^is^N * V (DfL&W 

J; D g *> S a* . iiS, 3 0 - 2 0 0 °C . If* UIJ5 0-1 5 Otf 

f h^T^^/vry^-^At KnJfi'Kg, 1, 8 - v? T if tf 

* a [ 5 .. 4 . 0 ] 1 , 5 - *J T if bf *s V o [ 4 . 

3. 0] -5-/*y^07>I/*!)ttft**0 1tKi:**#tfc7^* 

fel:ffJL<lii-i ofii%, # » 4 L < r± 2 ~ 5 s * % -e 3 D r 
R 3t 6 [5 II ife « ~ © » » * *fl i" <5 w £ # t? # 5 „ 
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^mej-rso {i.b, *mwn, ^tibommm^ipj bm^zfrz t co-cm* 

l 

/t7;v^-D-n-^^y^;i'*^- h 3 o gSrv^^po^^va 0 0 g 

Kl 7. 9 g ^JDifcO^.^ Hyj.^/b-T^>-10. 5 g SrlPtt, £il 
t2 0^ISffLfc„ t©t, 0 0 glr»^, © iB 8? 

^ 8 7K 3 0 0 5 y y y h 2: *Q ;i T IS <!: 5 L-t#Bbfc©*>, zK il 3: * 

bfc 0 ^<z?m, wfcnfcs?* n u at* stf*^^* at? is 

7 i — • i? 7 ~ /V 7. ;\s -fc ~ ^>Kj-yy)^iru — n - ^^y^^^-^- 
H2 6. 7g&#fc 0 Z<Di£&tot: rifcSBdfcflJ (A-l) j i:t5.. 

Si^7v^.=JrtT?v 4 — t Kp*v'7i=;> • ^7i = ^ ^ — 1> A 
;t7;l'to-n-y^^;l'*|-|>30gl'-7?DP^y 3 0 0 g 
icmm^X. lit i^ffofc. /^7/U*B-n-^^^^A' 
*=/l/^P7/f K3 3. 1 g 2JP xfc hPif^7i>l 0. 5 g Ir 

Jp^-c, m x* 2 o # p^it # b c ^Er o « s ^ty$i7Ki o o glrini 
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Lfc 0 ^©t^ M^fc 3 0 0 5 V ]) y h * 1)0 X. T m t 0 L-C§ltfcW 

*>, tk m & & * b /c 0 ^<7>m, #b*v/c p p * * zk flit m 

n— 7 9 1/ 7* )V i£ — ;Vt^V7 j= A- • v>7 j-ZU^^^^^A / t7^ 
^-p - n -~?9 h 2 6 . 7g£#7c 0 r <D 4fc ^ £ rint 

#J (A -2) j tt5. 

-g-^^J 3 

=7 X =J 1*3 "C , 4 - t Fa^rv'7i-;l' • i?7i=;v^^*-!)A 
— n— ^^^^/U*^— h30gtJ??PO^J' 3 0 0 g 
ic^ftfLT. g§ff©&£frofc 0 *:<D'&, 1, 1, 2, 2-tF77/^ 
p-2 — ( / >v -f- is — 2 — <4 /v ) i^^;!'*^;!'^?^ F30. 
6 g £: JP ;t 7t <Z> ^ , M^f'/i'T^l 0. Sg^JPtt, ifif 20^ 
raaj$tfcc ^ot, 0 0 glrii, rcorfl-g-^l&Sr^^ 

7jc 3 0 0 5 y U y b^ZMiLXMb o LtliLf;©^ tK H £ * U fc 0 
^(7)m, #<btt7t^ p p^ ?yiI^i7X!Si-7^^V!7AT'giLt 
5Itfc©*>, ^^ap^^yilii^^^PP^^ylrgSt^ mmW. 
fc*Ml£&f&-f Z> - <t J: t> , 4- (l, l, 2, 2-^h77/v^-p- 
2 — ( / ?v -f- 1/ — 2 — <4 ?v ) J. ^ 1/ X )V tf; =. ;u 5r */ J 7i=-;l' ■ 
7i-;i'^;i'*-7i>.yt7;i'tP-n-7^y^;i'*^ - h 2 3. 5 g 
£»7c 0 ^(Oit&m* rg?3§££ij (a-3) j ir-TSo 

£-fi£#J 4 

Kifc^^^^rtl^ 4 — fc Kp JrV7x= ;l/ • v?7x = ;\, 7. ;Vfc — r> A 
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v 7 4 K 2 6 . OgflnxTc:©^, HJxf;v7?yi 0. 5 g ^iPxt, 
^cO^, ^@tK3 0 0 5 y y *y h /v & *q T g £: 5 Lt^iLfc©^, tK 

a^^^^^ff^^-t" 5 r £ K <£ 9 , 4 - (10-^7^7t-^ 

7^y^/^^- h 3 8. 6 gSr#fc„ ^ <7> >(t ^ £ r^^^^j (A- 
4) j t f«. 

/t7^tP-n-7'?y^^*^- h 3 0 gJ^^PP^y 3 0 0 g 

K19. 7g30;lfccD-ib. Mxf;b7;yi 0. 5 g?:JniT, l£t 
2 0ftfflmWVtz o ^Of> -Yty^i^l 0 0 g?riPi, ^ <7>® 

^®tK3 o o 5 y y y h * in x. x t ? Ltigtfcwt, zk jb £ b& * 

L7c 0 ^ <z> t& , # 5> ti tz *J ? u a * * ^ £ IS zK ijit & ^ ^ * -> ? J* X ?£ 

m'gmfc&mfr&m-r % r. <t t «t •? , 4- ( P - h i^*^*-^** 

*-M2. 6 g & # 7t „ £ © fls * *: r £ #J (A -5) j it5. 
•£/£0iJ 6 
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1, 1, 2, 2-r h77/l'i-n-2 - ( / )V =tf 7U V — 2 — 'f fls ) ^ ^ 
V * * ^ — h 3 0 g*i?^oo^^ 3 0 0 g Id i&fl? U T , ^ ^§ g& £ 
ff o tz „ tf> t& , l, l, 2, 2-xh9^^V'^-o-2 - ( / ;u ;v -r 1/ 
— 2 — s( su) d 7^f K 3 0 . 6 g in ;t fc cd ^ , h !) x 
f ;U7 5 y 1 0 . 5 g^JPx.T, ^?fiT'20^WJi^bfc o ^ <D ^ . 3r 

o o g ^»i, :©S^M^^«^l:fttIi Ht, 
#g LfcO 7kJI L7c„ ^tcd#, ^©7K 3 0 0 5 y y y h /u £ Jn 

itii: 5 Lt»tLfcOt>, /l £ Bfc * U /c „ ^ <D ^ . # b ft fc v> ;7 o 

t< ^ ^$t^ib *?9 o o ^ ^ iSS^IriffiSitS d <t 

J; <9 N 1, 1, 2, 2-f h77;wtn-2 - ( / ?V ;V 1/ — 2 — 

yV) ai^^^/W/^^/U^-df-v-^^i — 7W • v 5 7 ^ XL ^ ^.7W* — A 1 , 1, 

2, 2-fh77;W^B-2 - ( 7 ^ 7U "T" ^ — 2 — ^ ) 1/ 7. )V~fc 

^-h2 3. sgtfft, ro^-a-fe^ rm^^^j (a-6) j k-tz>„ 

fxfcy 7 * =» I*) ~? . 4 -7;uto7i=;v • i/^^^/w^./U7^^^i» h 
U h 2 6. 7 gt:J?^BB> ^>2 0 0 g l<Z. m 

dit^ iiiitn^tTofc. ^©i, i o mm%*&iki- b v * a* 

if 2 0 0 g, 7 h7-n-yf;l'7y ; e=!?A7'a?-< K5. 8 g , n 

-7'^yf^-/H. 7 i g m z.x. mmx* 3 0 &mmn v. ^<Dm&m 

m> $5)KiIS*3 0O5 !) yy h^&JOiTfii Ht, f£ g L fc CD , 
7k Jl £ * L /c 0 ^ <£> ^ , #bttrtv ? i7ap^^v^)^$rtl7K«^-^i7'^ 
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V) % 4 _ n - yf/l'f ^7i^;U • *S ~7 3i — ?\* ^ )\/ * ~ !7 A b U 
^y7^*^-M 7. 8 g lr#fco 

7i=/^/i'*- , ?A h U - F 1 7. 8 g £: t< :? 

/-/HOOgl^iSl, ~ ©?S«?«r-< * p -V h ^7 7 -i — (-T 

>- £ i& ^Ji a : 7;VKf (AldrichH±§S{ Shephadex R-QAE A-25. 

* 6 0 g ) f£ i§ b T , M7/l'tP^>^^*ySS7 = ty?:li'f* 

ittifcaS^^^PD^^^l 0 0 glc^^Lfco 3 0 fi * % 

y-^-7/W^-a-n-^^>'^/V^>'HT>' ; E-— ^A7Kj§^l 5 g £ , M 
MT- l ttfflifttt b, £ ©»"g-iSiS«:#*fc»sHc# bTgi 5 bt\ fit 
tc<Dtb. 7k Ji 3: * b fc 0 © & , 005 !l y y h/utft 

*. T IS £ 5 b T , MLfcOt), 7k Jl £ * b fd 0 ^ CD t£ . # *t fc ^ 

7i=;V7;;v*=7-^/t7;i'tn-n-7*^y^^^^- h 2 1 . 1 g 
«: » . 

7i-/i'^;v*-7Ayt7;i'tP-n-7^y^^*^ - h 2 1. 1 g 
$r ^ ^ / — 7U 3 0 0 5 y y *y h Id igfi? b > 3 0 S ft % il ^-ftS 7k tK 1 8 
g, ?y^^f^»t h !) ?A2*fD«l O. 5 g 5riDi, Sit 3 0 ^ 

M b © 7k H £ 8& * b /c 0 ^<^^. J5>KS8*l005y 
^JPitit 9 LT> §f Lfc©^, tIc m & l& * b 1z o ^ o . # b in tc 
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iStff:?:i)ISIt5:tia!), 4 - n - 7 A** fr* =■ A* 7 x. — 

• v/7i - yW^./P7^^ — n— 7* 9 1/ 7* — V 1 4 

. 4g*r»fc„ «: r^^^^lj (A-7) j i-TSo 

£-J&#J 8 

y 7;v*n^ ^y^/v*^- h 2 6. 7 gSrv ? ^Do^^^2 0 0 g 

2 0 0 g, rF7-n-7 ? f;l'7y ; t-!)A7'DY/f F5. 8 g , 9 P 

^*fyft-/v6. 7 1 gioi, mux*30ftfflM&vti o * © & . z. 

fc 0 -=e ct> ^ , $ t(cl@* 3 0 0 ^ y !J >7 h^^JDitii ? LT, # ft 
L fc tf> ib , 7k /■ * * L fc. „ ^©t, ^tfetb/c^iZPP^^^^^^lSTK 

^y^g*t, Bg^ff^^H^^-r 5 r. t tc <fc <0 s 4 P^=^rv'/^ 
f : - ;i" 37 = ^ • i'7i-;l'7/L'*=7^ h y y'/V^^D^ ^ y tf; ^. — h 
19. 2 g Sr # ft o 

/v- v?7x=;u^;w* = A h^^to^v^^^l-h 1 9. 2 g 
^ ^ ^ / — /H 0 0 gic^^?U, r ©^t?:^ ty^^^ n v 
7 ■< — (•Y^y^^ii : 7/VK!i (Aldrich) Shephadex R-QAE 

A-25. 3fe«i6 0 g) (CilLT, h V 7 A* * p ^ * V ^ ?v * y & T =■ V 

ife L <£> ^ , ibtLfcii^^^on^^Vl 0 0 gi:I«Lfc 0 ^ <£> . 

3 oli%7 t7^^D - n -7'^y^;i'*yi7y*^[> ATk^t i 5 
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LT, Wmi^tKOh. 7k Jl 3r Bfc * L fc . ^ O t£ , 0 0 $ !) 

!)?F^*]»iltlliH'C < #11 L © *> * 7k Jl £ i: L 0 ^^^^ 

& ^ k ItZ £ <9 s 4— -y^ P^^rv'/vf t7i=;v • 7 * = ;v 7. ;v * = £ 
A/^7/V^-o — n — 7 ? > X b 2 0. 5 g^ffc. 

• v/7i-yi/^;v*-7-^/t7;i'tP-n-7 , ^y^;i'*^ - h 2 0 
. 5gt^?;-^3 0 0 §!J!Jyh/H:iSib, 3 0 fi * % iS 8Mb zk & 
7kl 8 g , ^y^Tlfyit h!) !7A27kfP#)l 0. 5 g S: flD X , lit 

*g£i^nn^*^3 0 0 g lCj§j$?L, ^tf?2g$t£#$!*^Hc^LTig£: 
? L T , !£g L <D , 7k JI £ * L 7i 0 ^ CD m , $tlcIS7kl 0 0 5 
!l !) y h/u^JOitSi: 5 Ut, f£ g L /c <7> ib , zk S £ Bfc * L fc: . ^ W ^ , 

5 r <*: f£ 9 , 4 — ^ n ^ >v jV tf; =- ?v 7 ^ — )V • *J> 7 ^ — ?v ^ 
jj^-^a / t7/i'tP-n-y^y7;7U*^ - M 5. 5 g St # tz. 0 
T^^^^lJ (A-8) j tf5o 

"g-J&^J 9 

7/Vtny ?y7^*^- h 2 6. 7 gSr^^BD^^r>' 2 00 gld^ft? 
LT, &*11ifc&fTofco 1 0li%7kl^t h y 7A7Kit 6 

OOg, t h^-n-yf^Ty*- 7^7'pv-f K5. 8 g , n — 7* P 
*-;P2 0. 1 g lrJ0x. N I?£f 3 0 7>^)l^tfc o ^ W & , ^ O *g 
^f&Sr^MiliH-^ LTl t o LT, ^ibt©^, 7k Jl & Bfc * L tz „ 
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^ # , $e>{-a£®7K3 0 0 ? U y y F^^ADxtjii 5 U, #^Lfc 

!> AtSUtt 51 Lt©^ 1 l^^m^^^d^^^ * * ^ £ © * L , 
i®Ifrl:SffSit5^Ha!), (4 - n- ^f ;wf t7xc 

— ) ^^* = ^AhD7/vtP^^y^^*^-h23. 4 g £ y 

y — ;v 1 0 0 g izmM ' co^^-Sr-l' n ^ I- ^7 y — ( 

l/^&WlB : 7/VK!) y ^ (Aldrich) *±®i Shephadex R-QAE A-25, ^5 ±A 
* l 8 0 g ) fiLt> y }) y /v & u * 9 > * -to > =■ * is & 4 
tvicf ttfc. ^e<^m. i/^i/?-S:ffl^t^^/-;i'!ri*Lfc© 
#?>tifcBSS:^^oa^?>3 0 0 gl^«?lfc„ tf> & , 30i 
i%7 t7;i'tP -n-T*^ y^;v^> , i7> ; t^!>A*^t4 5 g^riP 

iHt, ^ILfc©*,, 7* Jf £ 5fe L fc 0 ^(0%., $ 1 0 0 

t£ , # b frfc v= ^ o p /- ?>iI^i*il-7/^V7At^iLt5I 

itsrilii^ h y ^. (4-n7f;uf ^-7x-;v) ^;p* = 7A/ 
-t-^yv^-n-n-y^^^.^^^ — h 2 5. 2 g £ # „ 

v^ -e . S^77^^t, # 5> ft fc h y * {4-n-y*^->\s?-*y=c. 

— )V) ^;V*=>>A/'t7;l'^n-n-7*^>'^;V*^-h2 5. 2g£r 

^ ^ / — A- 3 0 0 5 y y y h 7W-Mfi? b , 3 0 aft%ig^'fb7K^7K 5 4 g , 
^>-^*^>^-7- h y £ A 2 7k *P 3 0 g IrADx.s Ii£t3 0 # P«9 L 
fc 0 ^©^, # fc y ^ / -^^M?rilll!ili 1 1 , ass* S?* n n * 
^y 3 0 0 gl:g«L, l©il^^«14(^ttli: 5 Lt, III 

tz<Dh. 7kf§zm£:i.fc 0 zo'fe, $e>tc^g7Xi o o y y y v^^to 
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- n -~f 9 V 2 0 . 1 g &mtio ^(Dik&W* tmmZiffl 

( A-9 ) J it5. 

<&j£0»J 1 0 

yy^^-n^^^^/^*^— h 2 6. 7 g?rv ? ^oD^^^2 00 g^i 
Hit, liSit^ffofc. ^r»m. l 0fi4%7k!Hfc-*- h y !7A 7 Jc^^ 
2 0 0 g , 1, 4-^t^ft7t'D [4. 5] fjJy-7-f*-/H 1 

. 8 gix, an? 3 o ftmmw vtc a ^<d^., ^(Du^mm^^um^ 

® 7k 3 0 0 5 y y y h/u*JPttjgfc 5 Lt, f ILfc©*,, tK g £ l& * 

& LT 5i@ Ifc© Sit ©Sft^b^^no^^V^SSL. ?S®$: 
»^»B£ft»t5ri:t±t), C4- (l, 4-i?**t^ta [4. 5 
] f * ^ - 7 - 'f ;V^^7 7 = 7 1-^] "77i= [) A h 

!) 7;utn^77;v*1;- h 2 5. 3g2r#fc 0 

|fe^T\ gJS75^3rtt« %btitz. [4 - (1, 4-v?t*t^t , D 
[4. 5] f*y-7-'f;i'7;i'7r=^) y ^ =- 7W } i?y ^ =- ;V 7, 
^!)AFP7;i/tn^y7^*^-t-2 5. 3 g ^ / - /H OOg 

T >\s K y y ^ (Aldrich)thSi Shephadex R-QAE A-25, 35^* 6 0 g ) ifi 

^ <£> ^ , jl^^^I^^ — ^fflV^T/ 5 ^ / - 7U & @ * L fc <D . #?>;ft/c^it 
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& W o a * 9 J" 1 0 0 g izmM bfc 0 30S*%^^^/W^-P 

-n-y^y^^^^iryti a tK 5 8 g iripit, £ » -e 1 b# 
tK ji * m * l tz. . $ k: & e * i o o 5 y y > v ^^imxxmt 

v*»fcfc*ffiI*^^*S'l>AT?f£jftLT5i§b;fc©*>, SMclSA 1 
?,j;^an^^y^S*t, SWft^lff^ltKtia!), [4- 
(1, 4-v ? ^-^r-^^t ,, P [4. 5] 7 $> 1/ - 7 - 4 ;V 7 ;V 7 r — ^) 

h 3 1 . 5 g & # fc o 

^S;V^t^ K^^^^ft-e. #bttfc C4 - (l, 4-^^-^-th^fc' n 
[4. 5] 7 s i/ — 7 — ( /v^;u7 7 7i-;u] v 5 7 ^ — ^ 

x^;t7;i't0-n-7'?y^;v*^-F3 l. 5 g^^z-z^ 

o o 5 y y y h^izmm it, 3 0 fi*%i§^^7K^7k 3 0 g , z^?7 

l^m-T h y !7 A 2 7j<fP^) 10. 5 g SrAP^U tit 3 0 &m&W bfc 

^©t, #^>tbfc^ ^ y -/w^^^^h^^l-c, assE*^* * * * * ^ 

3 0 0 g icmm b, r 0^^?r^^«^^# Ul t o bT. ^gbfccD 
tK Jf £ * U fc 0 *<D'&^ 005 !) U7 h/^JDit 

SHlt, #SbfcO"b. 7k^^l^*b/c 0 *ot, # b ti tz. i? ? n o 
y^v^M^STK^t^^^^^^A-e^^LT^igbrt^t,, 3£ 

[4 - (1, A — f Si!r*rV-X\fn [ 4 . 5] "f % 7 - 7 - 4 }V 7 ;V =- 
}V) 7 * *J 7 ?i — )\s 7 )V -fc =- !>Ayt7^tn - n— ^^V^/U* 

* - h 3 0 . 5gSr#fc. Z<D4k&Vo& r g£S§ £ #j ( A - 1 0 ) J ttS. 

"£/&#J 1 1 

5)S7 7^3|^lt\ 4-7;U^n7i-;U • i/7 — ;V 7 7 A h 
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y 7;vto ^ h 2 6. 7 g$rv ? ^oa^^^2 0 0 g izfe 

ISL-C. Ilii?:ffofc 0 1 Olt%*t^t h V v J*7kmm 

2 0 0 g , 3, 3 - *? * "f- - 1 , [5. 5] £ ^ 7* 
jj > - 7 - /Ul 4. 6 gJDi, £ ffl 3 0 # W L . ^ <D t& , 

bfc 0 ^ » m . ^i;lf *3 o o 5 y y F/^JDitit ? it, m 

Tkum-? j*-eiti&vx *>T&\*tL<D-hs &m&<Dmmfr b o o 

;**^£@*L, ^Sg^teSr^ffiffc^t-S r. <b J: 0 , [4- (3, 3- 
*J * f- A* - 1 . 5-v?^-^ri^^b°P [5. 5] ^f* ^ - 7 - 'f 

* — h 2 5 . 6 g =Sr # fc . 

&<^-e> ^j&^^^^rt-e. [4 - (3, 3-^^^/u-i, 

5-v , 3r^rt^fo [5. 5] ^>ftl^-7-^^^^yr^ A*) 7 ^ 

gi^;-^i o o g (cltflfU, r <r>nm^-i p^ 

7^— (^^^^itJlH: (Aldrich)tt^ Shephadex R-QAE 

A-25, ^8l60g) tCiiLT, h y 7/l/jj-n^^y^;l'*ySl7 = tV 

£ L fc co ^ . #bnfc»i6l:^^Po^vi 0 0gi:»»lfc. ^©1 

3 olf % / t7;wtp-n - 7?y^;i'*yi7y ; ti^*iSl 6 o 
g Ad x. t v ^ta-r? i B#ffl js^ :©^^i^^«^i^Ltnt 

# g L CO , 7* Jf £ l& 5fe L 7i „ © & , $ ^(^If * 10 0^ 

y y y h;^»tt{gi 9 lt, # « l *> , 7k m & & * l it . -t <z> « 

|f,nf:^^ p pt< ^>I^^i7X«^v^^->!)AT'KiLt5®Lfc 
5 ^ <t ± 9 , [4 - (3, 3 - 5^ A- - 1 , 5-^**1*-* fc'P [5 
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. 5] ?yf*v-7-'f;i'^;i'7 7= A') 7x-^] 7 x = ^ ^ ^ * 
= !>A/t7;WtP-n-7'?y^^^^- h 3 0 . 5 g £: # fc <> 

&^T', 7 7 * ^ 1*1"?, #fbix/c: [4- (3, 

5 - ^t^-t^ t°o [5. 5] ^yf^y- 7 - ^/W77V7r^^) 7 
- yu] vJ^zn^^^/W/^^^Ay-^-^^^-D — n — ^^V^^*^ — h 3 
0. 5 g * ^ 9 / ~ A* 3 0 0 5 V V y V friZ^M b X , 3 0li%i@lft 
**7k3 0 g, ^y^^fylthy 7A27k?D«5l O. 5 g?:JDi, t 

it 3 o ftmmw ufc 0 ^©m, # bin it * 9 ; -^mm&mmmm it , 

iS^v 1 ^ n a ^ * > 3 0 0 gtc^fifb, ^(D^^tr^fS^iH^bTfil 

t 5 It, bf- bfc„ HldS*ioo 

5: y y * h ^ * m x. x m t o it, » is b <o , * jb * & * u . -t © 

m> mbfttc i?? n a ^ * ^^^^«7Ka^^ !7 At« Lt ^>ag 

[4 - (3, 3 - 5? > /V - 1 , 5--7t^f7fa 
[5. 5] 7>f - 7— >f ^ /V * =• ) 7i=/V] '77i = ;V J* /V 

*^7Ayf7;utP-n-7 , ^y^;i'*^-h2 9. 2 g 3: # . <£> 
WL'&m* T^^^^J (A-l 1) j itS. 

£->&#J 1 2 

!l 7^tP^ ^V^/l'*^- h 2 6. 7g^-7^on^y 2 0 0 gCl 

2 0 0 g , bf ~> 9 n [2. 2. 1] — 7°^>-2-^^- — ^8. 7 g » i , 
lfit30^fflH#U„ ^©^, w © bTtg t 

3 b T , Hlfe©*), * « & 6* * b 0 ^ © t& . HClf*3 O 0 ? 
y y y H/HrJBitlBfc 5 tT, Oilfcot, tK Jl *: Bfc * b 0 -t © 
#^nfc^^nn^^^»**«f7K«ltift^^^^l>A-C|£jftb-C5igbfe 
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5 ~ t <fc 9 , C 4 - ( Vf > ? o [ 2 . 2. 2]^^^v-2--f^^/t- 

*-F25. 6glHfc. 

#C "C , £^77^^rtT\ #b*Lfc [4 - ( If ^ n [2. 2. 2] 
•^7° 9 "y — 2 — >f ;i/^;U7 7= ;i') 7i=;u) v/7 i - 7 H 

p7;Pto^y^^*^-h2 5. 6 g^^i?/-;H 0 0 g|;glfL, 

=f- (AldrichH±SS» Shephadex R-QAE A-25, ?Sgi6 0 g) Id 1 t T , h ^ 
7 * 9 is ^/v-fc^mr ~3r^&ffi.mJ v K: ^ & U . ^ <o # . ^ 

/^k7-?rffl^T^ * / — ;w £ ® * L fc (D , btitzmm.* \? ? ci a 

tfc. tot, $ blcIS* 1 0 0 5 y !l y h;v«rJPttSi 5 LT, » 

tfylfglzV. S n £ lc ct 0 , [4- (f^^n 

[2. 2. 2] ^^^V — 2— J )V 7, )V 7 T ~ fr) 7 3: = ^ 

7.;v*-7^y t7;vto - n - 7*^ h 2 7. 4 g £r # „ 

S^T\ SJS79^3rtt, W ft [ 4 - ( If * D [ 2 . 2 . 2 ] 
~*7° 9 y — 2— ^ )V7 ?V7 7 ^ ;v) 7 XL =.;u) •^7x~;l'^/V^^7^/ 
f7;^D-n-7*^y^^*^-h27. 4g«r^*/ — 1» 
yy hA'CjSISl, 3 0 fi*%jgSMb7k#7k 1 8 g , ^^i/^X^^-7-h 
y 7A2*?P^ 1 0. 5 g £ x . O^Wjttf Lfc. CO t£ , # 

btifc^ ^y-^iI^iff)liLt, SI?:-7^n^y 3 0 0 g lc 
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n^^^?r®*L, »e«{*:S:*JBE«:*i-S r t J: t) , [4- ( fc* * 
p [2. 2. 2] ? ^ — 2 — fyu^wi-/^ — ^) 7 i = ;u 

^;U*rt)Ay t7^tn-n - /^y^/l'*^ - h 2 3. 5 g S: # 7c 0 

z.<Dfc&to* ^m%^.M (a-12) j tts. 

&f&m i 3 

y 7;>toy ^y^/W*^- h 2 6. 7gSrv ? ^pn^^>'200g(C^ 

du, iii^^ffofco ^<7>m, i o m * % tk ih^ -t- h y *>j**mm 

2 0 0 g , p**!^* — ^6. 7 1 giDi, i?£T*3 O^KH$Lf*. * 

& i& * l fc . ^ © m > ^ ^^§§7X3 o o ^ y y -7 h^^»ixii 5 l 

f t7x=^ • v > 7x=;u^;v*-!?A h y ^ * ^ — f- 

19. 8 g £ # 7C „ 

— /V^^^^l>Ahy7/U^-n^^V^/l'^^ — hi 9. 8 g % * 9 J — 
;H 0 0 gCSflSPt, i©^t^-< ty^{^7 n v h ^77^ - ( 4 * 1/ 
tZMffim : T/l'K!) S> f (Aldrich) Shephadex R-QAE A-25, 35 *g * 6 
Og) |C 1 L T , h y 7 fr* p ^ 9 V ^ A" * ^®?T — ^" ^ £r ^ W * V fc 

bHfcSi^^^oo^^^i oogi;g»Lfc. co ^ , 3 0 11%; 
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7 SU & u — n — 7 ? > X > MT ^ * — ^AtK^^I 5 g 3: AO X. "C ^ 

mm.-? i mmmw ^©»^as*sr^»ai5i-^^u-csi: 5 u-c, 

L tf> *> . tK Jf £ l& * L fc 0 ^ tf> S5>Kli*l OOU y y h^* 
JnxXgi 5 IT, §ILfc©*>, zk Jf £ l& ife L fc 0 ^©t, # k tt fc v? 

^ p n p< mm &te7km&^ *>T®^ti<D 

- ? ' ^ v ;* * * — h 2 1 . 8 gift. 

=. ;M;l'*=!)A/'t7;l'tP - n-T^^^A'*^ — h 2 1 . 8 g^r^ 
^ / — 3 0 0 5 y h/H:g|L, 3 0 fi * % ifi H-fk zk * zk l 8 g , 
XT h y 7 A 27XfP^I 1 0. 5 g^-JPx. Ii&t3 

p p« 9 * 3 o o g izmm l, :©s«*^ii^tifcst ht, #■ 
gbfe<D^>, 7kJi^i^*bfc 0 ^<Dt&, £ Mc^gzk 1 o o 5 y y > 

&1)\iz-XM t o Lt , f£ ® U <z> , zk JI £: Mt * U . t<D^, mhfitz. 

w u p^ ? ^mmzmfrffiffc^ $ J*>x-$ti&vx zmvtc(D-tb, ^ 

^-p-n-^'^^^/U*^— hi 8. 5 g £ # tz. o r © -ffc 4ft S: T HIS ^. 
»J ( A - 1 3 ) J tt5 c 

-B-J^^J 1 4 

SJ^7'7^= I (^'C, 4-7/l/tn7i-;l'' 77i-;l'7;l/*^7A h 
y^/i-^-p^^V^^*^— h 2 6. 7 g$r> ? ^PP^^^2 00 g id 
fi?LT, ^©f, 1 Ofi*%7KH'fl2-7- h y ?Azk*£$t 

200 g, TVh7"fe>--9- — /Ujifr^T* — ZU 1 5 . 2 g JBt, M ?fi 
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x % #eu/c<D^, * s & * u . $?)i:i®7k3 o o ? i; 

U y h A-SriP;tTJg £ 5 Lt, f f Lt©*>, * E «: Bfc * L fc. ^©1, 

(7)*,. ft*ft&0>ig**» h *J9 o n ^ ^ 7&®* ^g^^Sr^ffi^^-T 
■5 ^ <?: J: 9 , [4 - (7> F7ty-9-^/M^^^77=^) 
7i = ;i^] i?7i= 7V * — !7 A h y 7;ut p ^ ^ yx/L'*^ - h 2 7 
. 2 g £#fc 0 

#; ^ S«J77^3rtt, #^tt/c [4 - (77 h7ty-9-^f;v 
^77;U7 7= ;i') 7i-/v] -77ii;V7v;v*=?A h U 7^^d^ 
^77;^^- h 2 7. 2g^^^/-/H 0OgCi«l, ^tf?^*£$r 

t7$il^P-7 h^77^ - (-C tf" ^^mmm : 7^K!) yf (Aldric 
hH±$» Shephadex R-QAE A-25, 5fe * * 6 0 g ) \Z. M L T , h U 7 * n 
^^^/u*^iftT = ^->'S:a[*>f^-^^3Eljibfc. :r. # — 

0 g [CiiLfc, ^Ot, 3 0il%;t7;Vto-n-7*?77/^7 
177^-^*^16 0 g^JOit, SSTl^FflSjf L> ^ <D *S ^ ?g 
S^^tl^t^LTgi: 9 Lt, ft tfc©*>> 7K«*Bfc*Lfco ^® 
m> $ ?>e«S* 1 0 0 5 y P «y h^SrSlttSt 5 Lt, §i Lfc©*), 
7k Jf 2: Bfc * L fc „ * tf> m . #btLfc^^nD^^7»«*«l7kfiltift^^^ 
V!>AT?ftJ»LT5j|tfcO*>, fti»««)»^*»e>^^ o 0 ^ ? 7 £ ® * 
»«»<*:*«JEE«:Mki-* i t m J: 9 , C 4 - (7yh7t7-9-^ 
^ 77/U7 7 = 7i=;i'] 7 — ^ * 7V * — ^J^j-f-yjv^m 
-n-Zff^Xfr** — h 2 8 . 2 g £r # fc „ 

S^T\ gj577^^f, fbnfc [4 - (T7h7-fe7-9--r/V 
^ ^77;W77-;V) 7i- 7U ] ■77i=;i'^;i'*=!7A7t7^t0- 
n-y^y^;!'*^-^ 8. 2 gt^;-* 3 0 0 5 y U -7 fww-ig 
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si it, 3 oit%i3i^7ki7ki 8 g, 9 > x >-&^- h y * A 2 7K 

fq^llO. 5 g?rit, ^ T* 3 0 # P*im# b „ ^Ol, # b *l 7t ^ * 

©It^^iEi^Cf LtlHLt, §ILfc©^, TkJl bfc 0 
^(D^x S £> fc. 9 zk l 0 0 5 y y y h /u £ flD X ffi. t b Lt, # M b 7c 
© *> , tK JS «: Rfc * b . *of, fbtifc^^oa^^ygt^iTki^ 

£®*b, a^Ifr^«JI^It5 r £ «t <9 , [4- (7V h7ty- 

^-p - n -Zf 5 h 2 5 . 5g^#/c 0 Z<Dfc&Qo$: r^^4 

»J (A-l 4 ) j it5. 

^EJttfiJ 1 5 

U h 2 6. 7 gS:v?^PP^?y 2 0 0 g t£ ig 

git, *3ffflllft4rffofc.„ 1 0 * % * BNfc "J" h y 17 ^tK^« 

2 0 0 g,7 i h9-n-^^-/VT^^- — !)A7"o'?'f K5. 8 g . 9 S V a 

^^rfyft-^e. 7 i gjpi, Ife3 0^ia!l#ifc. -t © « , r 
7c 0 ^Of, S 5)iclf * 3 0 0 5 y !J y h^SrJPttSi 5 Lt, # g 

b it <o h s * 0 & i& * b ^ . *:<d'&^ n b titi i? ? v * * ? is mm & 

^^-^^^•/u • y 7 i - 7 ;u - 7 A I- y ^ ^ ^ — h 

19. 2 g$:1lfco 

• v ; 7i=;i'7;u*-!)i. h y 7;vt p ^ ^ y7y>*^- h 1 9. 2 g 
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6 * ? ; — /n o o g izt&M -©ga^-ftv^i^ p-v h^7 

7 4— (4 $~ ^ t& ffi : 7 ^ K U 7f (Aldrich)tt^ Shephadex R-QAE 
A-25. S«i60g) (ClLt, h!l 7;VtP^^^^*^t7 = tV 

icbfctf)^, #f)tifcait^^^ n a ^ 1 0 0 g Ki^Lfco ^ <£> ^ 

3 0lt%2- [2. 2. l]^7 P ^>'-2--f'/l-) - 1 , 1 

, 2, 2-7 h7 7;Utox^y^;W*yit h P 5 g 5riD 

*.-c, mux 1 mmmwv. zvm&mm&ftmm^ic&vxmbovx 

flLfc©^, tK Jf £ l& * L fc 0 ^(D^s £bt-iiW7kl 0 0 5 y V v h 

(c J; . 4— •/^a^^fv'yi'f t7x=;i' • i - A 2 - 

( If *s 9 n [ 2 . 2. l]^7 B ;?>'-2---OW)-l, 1, 2, 2 - 7 h 
^^jt-ni^^^*! - h 2 0. 1 gSr^fco 

;u • i/7x-/i'7.;V*-7^2 - (tfv^n [2. 2. l]^7 p ^^-2 
--Y/u) -1, 1, 2, 2-7 h77/l-toi?^^^*| - h20. 1 

gt^;-^3 o o $ y y h /wc igt? u , 3 o m * % i§ zk if? 7k 1 
8 g , ^y^^f^it h y !)i>2*?p^i o. 5 g ^ini, ^ t* 3 o 

^^no^^^3 0 0 g fc^fl? L, r(7)^^^^^^iiflC^L-Cig<t 9 L 

f life©*,, 7k Jf & l& ife L 0 $blcl@7j<l 0 0?y 

!I y h^fcastTlRi: 5 Lt, fit Lfc©^, 7k if £ * L fc 0 ^Of, 

^it©iI/5> <b a n ^ ^ ^ Srg* gl @ # £ 2$ ffi & ^ "T 
5 d i: I- <fc 9 , 4— v/^n-^dr-^V^.^/^ — ^7 i- • v? 7 a — ^ ^. 



113 



*=!)A2 - ( tr f 9 n [2. 2. 1] - 1 , 1 , 

2, 2 - ^ h7 7^tni^^;l/*^- h 1 5. 5 g £: # fc 0 
r^3g£#J (A-l 5) j its, 

-^/&#J 1 6 

S)S77^3^t% n^^fyf ^-;V3 3. 5 g , t MJ|>Aj 
h#f>f K3 7. 4g, l-3-Kt7^U^7 0g*x?;-/H ?y 

*;*>fr;^i7A)^7v ? l7A3. 2 g^fti, 9 Ottl lltflSlf tfco 

i y y b^. ^@tk i y y h/u^ripx., * e> tut mm * ftmm^ k & u t 

^ipLT, ttLfc©*,, *ISr»4Ufc. ^ co t£ , £ £ fc: ® * 1 
^yF/^JPttlHLt, f£ g L 7=l cd , 7k S & Bfc * L . ^©f , 

i bx^y * y & # y a -e m ®£ l © , n - ^ -y- £ ® h ® * -r s ~ 

i I: ± l - ~>^o^^^;i'ftt7^y4 6 g & # tz. . 

ft^t, + #3£#L7c^*l 0 0 5 y y y H;KDt7;l7 7 7;='(cgj$ 
& A ft . l - f * o — ^ v'/v^ Ttr-f- 7 9 u v l 8. l g, S^-fb ~ y v 

K8. 9 g*5»a±i>miTu, nnmancr 1 o #r$mn ufc©*>, 

7K^^I^*b, SJ&fS^Sr 4 5 °C <b LT . $ fc 4 B# ffl mW * U tt ft . -t 
CD t& , S^^^fe^f?^7K^tCj; 19 0 °C K £P L , ^ ^ £ & 7K 4 5 0 5 

y y y h /us ± 2 5fi4%T^^-T7K^Hi^:^TbT. R jS is © 

P H£ 7 (C0BSE L7t co*,, Lt, 2 5 °C T* 1 B# it W & ffi , 
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y ^ ? A 4 5. 9 g ^-T^-^^m7K3 0 0 $ U V y F/M:g|Lfcyt7 
D y h;^at-C, 2 5 °C-C 5 B# ffl$t& bfc 0 -t © t£ N r©i^$r^f 1 
^ @ tK 5 o o $ y y y h «: *P x. T IS £ 5 L t % iitfc©^^ 7* Jl £ 
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Aft 


^Sfc#i] 41 

Zx^C /JUL Is J ~ • 


535J/m 2 

w w w J / III 


0.13 


Aft 


Aft 


2U£0iJ 42 


485J/m 2 


0.14 


Aft 


Aft 


^Jfe«»J 43 


449J/m 2 


0.15 


Aft 


Aft 


2Ufc#J 44 


475J/m 2 


0.16 


Aft 


Aft 


^li 45 


550J/m 2 


0.14 


Aft 


Aft 


3U£#J 46 


525J/m 2 


0.13 


Aft 


Aft 


3?i£#J 47 


550J/m 2 


0.13 


Aft 


Aft 


^JfeF'J 48 


550J/m 2 


0.14 


Aft 


Aft 
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$> 5 ^ t a* in *» t * s „ 

#38IH <7>^^ £ J*m.<lk&m (1) ^iU'^^^ASft^tl (2) t±, #1C 
Fx^v"7l'-f-, F = x^i/vl/-f-fc5^|4EUVtft*$*i5af 

So 
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l. # ^ ^ «B # # T IB — 5fc (1) "Cic $ *i -5 * = * A VLit&Vs. 

( R )x 



(Ar 2 )— A 1 — (Ar 1 ) m (1) 



( — (1) IC*SV*t\ A{4 3 £§fflgif £ fcfifiitStJlf b, A3&S3»>*Jg( 

© 4§ . mttlSf;tt2, nliO tfclil t\ ( m + n ) = 2 £ ?i fc b , x {4 
l-lOOlft'fc^ A^fiig^jm^O#-a-, m(ll~3©It, n {4 0 ~ 2 <D 
mmx*. (m+n> =3^|fcL, x f4 1 ~ 1 5©t|tfc!l, Ar 1 ftli 
tt<S#t^©K^f 6~2 0©1~ (x+1) tifitf>3r#Si£Mb 
|JIH<li*itOl : f-|(3~2 0©l~ (x+1) ffi<D«*8l5fcSS:^ b, 

Ar 2 ttfitK li^IH©^ii6~2 ooii©^ti^ft*i$tfc 
t4e&*> b < (4#g&tf>Jjjl^3fc 3 ~ 2 OOlIOllSSllr^t^, fc 5 VMi 
Ar 1 t A r 2 # ft S in W & b T „ &,*(D A + £#|CHitf-#3~8<Z>S:R#3g 
Sr^ri--5 btfc •? , xfi©-PllimiOAr 1 SO 1 og±tlS^ 

L T *5 «9 , P{4-0-SO= ! R 1 „ -O-S (O) R»*fctt:-SO» R 3 

^^b, r x > r = xzfR 3 teteK^minzTkmm^ . tiH<Bifi^o 

^it 1-2 0©7^^;H, IIH<l«I^OKIf 3-2 0 <7> 1 flfi tf> flg 
H^^^TkmS, kI|2~2 0O7;^-;H, b < li#W:10k<D mm%c 

6-2 0<Dl*£>^#J££Hfc7kf?tS, Sit) L < ft 3 ~ 2 0 © 1 

« © % $ at it s * « - n ( r ' ) 2 £ ( {§. b , r *@ s & id 7k m i- , 

# 3 ~ 2 0 © l faoJliSt:S;£Htzk*S. SiS2~2 0©7;v^^;H, I^i 
b< tt^«*©^**6~2 0©l«©^#l££Hfc**SSfcWtBifc , t>b< (4# 
Mi^ilf 3 ~ 2 0 <Z> 1 ffi<D&mm&.&&7Fi-fr. fc5^IJ2fi©R' ^tS2 
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2. -jRs£ (i) +<DA&mnm*-ei>z. 1 ^sb*©*= * ASft^ 

3. — jft sfc (1) t©P^-0-S0 2 -CF 2 -R 4 tfe5, ;& ^ SB # # 
TIE — (2) T?£ $ tiZm^m 1 SB = * A^>fb^^o 



[ — jRSC ( 2 ) tC*31^T, A, A r 1 , m, A r 2 s nfc ±U?xl4- $£5£ 
(1) mfettS-tft-eiXA, A r 1 % m, A r 2 % n *3 J; TJf x t HI g| "C? fc <9 , 
R 4 fi * * IB ^- * 7 y * IS ^ s -hoS, ->7;l*fcl^|f 1-2001 

4. -jR5£ (2) tOA^Ifl^tfcS, 3 fCfEgcW*- ntft^ 

5. — jKS; (2) 4"^R 4 #TE-jRS; (3) fUnSSffcS, 
3 IB *c * - ? j*m.4k&%0o 



[ — «5£ (3) icisi^T* R e lit* 1) t < li*t»oR*» i ~ 2 o ©7;v 




(2) 




(3) 
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ffc 2 - 2 0O7^^ = *l, g&4>L<fi#g&©^f?fifr6~2 0 © 1 ffi©^§ 

2o©7;^;H> g^t>b<«^M^<z>^^i^3~2 o©i«©ffi»a;«ft* 

i#©##&&'ffc*5R£*fc«:1B!fc't>L< tt*«*coiH^« 3-2 0 <D l flfio* 
*ai A* Sr?j% fc3W3 2fli<DR 2 ';^tgs:i-M-8-L-C, S + oaaJK^f-i* 

Kgfft 3 - 8 <DMW:ffim* : fi-r Z>m*J&i& tt^5. ) Sr^L, p 0 - 1 6 
©If T'fc!), q80~8©ltt*)5. rlil~3©Ittfe5o 3 

6. — jR 5£ (3) \Z. *3 5 p *5 «fc q & t t> ^ 0 & 9 , 20©r*SHtl 
^ 5 ft # >S 5 lE*fe © ~ £ A ife-ffc &l 0 

7. - ft 5£ (1) * 0> P # 5£ , 




L Jq 



# ^ v *p # # T IB - JR 5£ ( 4 ) 1 
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[ — (4) (dio^X, A, Ar 1 , m, Ar 2 N n *5 X ZJt x (4 — ^ (l) 

(C *3 it -5 ^tb^H A, Ar X N m, Ar 2 , n *3 X T>* x <b H3 « T? fc 0 , p & £ T>* 
q {4-j&:£ (3) tc*3»t5p*5j:U5qi:l^i|-Cfc«3, R 6 «tl^t L < tt#gt 
1 ~ 2 OWT/W^r/WS. iitt<li#f^©Kif 3-2 OClfO 

i6~2 o <d i m<D%mmi%ik&mm. titL<ii^i^©s^t3~2 o ^ 

-N (R 3 ') (111, # R 3 ' 14 fl 2 & JctK*®^, life t< l4#iH 

1 ~ 2 0O7;^;H, fttL< I^ift©^lt3~2 0 W 1 ffitf) 

0©liO«*«aSS:*ti4\ £><5 VM4 2 {@ cO R 3 " ^ *B S tc UT, 5*:*© 
-To ] 

8. — JKSC (1) <f <D P tfS it , 
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[ — jftsfc (5) fc*5V>"C, A, Ar ^ m, Ar 2 S n 3o J: Zf x f± - & 5£ (l) 
t£ *3 5 -t *4X tb A , Ar 1 , m s Ar 2 , n jo J; U* x t m ^ t? 9 . R 7 

3 ~ 2 o © i ffi&mm&fefcfcmm. s»2~2o©7;^ = ^s > sitt 

i^f 3-2 0©l«©Iii^S*fc»-N ( R 4 ) 2 S # R 4 'fit@ 

^L^mmcTKmrn^. i < i^ti©^it 1 ~ 2 0 ©7;k;h, em 

H< tt^f jl©^if 3 ~ 2 0 O 1 ffi©l§S^^ft7kiS, ^^^2-2 0 W 

r/u^-^s, fiH<ii#tJi©Kif 6-2 0 <d 1 ffi<D%&mmfc&m& 

^li2fi©R r ^liSl^^fC, ^4 1 ©^fiJ!l^<t*lCjj§i^|£3~8 cD^^t« 
il^f t5l*ff^LT^5„ ) £^L. sliO-eclltfcd, t fi 0 ~ 5 
(DmW-^-foV. & u tttilttit 1 ~ 3 ©Iff*) <5o 3 

9. - fl£ ^ (1) 4>©P^^ % 



S0 2 




145 



t, m 




(6) 



[ — (6) fC*5V>-C\ A, Ar x s m, Ar 2 , n *5 <fc T>* x fi — (l) 
K *5 5 * ft ft A „ Ar 1 , m, Ar z , n4o<tt^xi:llI^-efc«?, R 8 *5 <t 

t*(d®^^4~l 0©ittii*^t5S*«*UtfcD, v *; <fc w ft ^ ft 

ftio-scitt, (v + w) ^ 1 & m it -t „ ■ ] 
10. # ^gp^-^Tis — j&it (7) -e* $ fts * = ? j±m.ik&Wo 




(7) 



[— Jtt* (7) {Cjol/N-C, Ar 3 ttgj|tl<l^g|O^ll6~20O2i 
1~2 0 © T * ^ S , UatL<{i^ii©^i|S[3~2 0 <7> 1 flfi <D Jj§ ^ :&£S? 
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o <d i mco^mmmitT^mm. «ift't>u<i±^ttjft©^ j f-»3~2 o <d i m<om. 

~ 2 o <o 1 ffi wJiiiist^'fbTK^S, KfS2~2 0©7;H=;i'S, Ii"bt< 
(i^S^o^^^6~2 0©l «©#«eHtzlc*X* fcttSJfcfc b < fi#ffi& 
© Jjjl ^ iSc 3 ~ 2 0©lffiO«3jfaiS:SS:^i-*^ -5 V Mi 2 fla <D R 5 ' ^ tS 2 tc 

-So ) £^ L > e W: 1 ~ 1 0 ©If tfe «? „ f fi 0 ~ 6 Offt'fc (3 , g »i 0 ~ 

3 ©ggfc-e fc 5 „ 3 

11. — jR 5fc (7) tOAr 3 ^S, 





(8) 



Jg 



(8) K*5^T, R 1 °, e, R 1 x , f *5 4 g 14 -jR* (7) K 
*5ltS ^nfHR 1 ° . e . R 1 1 . ffciygt PJ^T'fc <9 , R 1 2 «Si 

~ 2 0 © HilioJISSR*«'fk7K*a, Kit 2~2 0©7/^ = ;H, i!^H< 
^m3~2 0c7)l^c7)^^^^:S*fc(4-N ( R 6 ') 2 S (ill, # R 6 ' (4*12 

l < &#w:&<vmmm s ~ 2 o <d i m<Dmm^mik*mm, i%m%i2 ~ 2 0 <dt 

fc(4g&k L < {4^g^c/)J^^-^c3~2 1 flB©«*SllS;S«:^i"* s . 

(4 2 f@ c/> R 6 ' ^*I21C#££- L T , 5£4> tO^^i^^ £ *tCJSl^!£ 3 ~ 8 C0iS«#f5t 

^ft5l*IiLt^5o ) hli0~6©if T'fc^o ) 

12. — jR 5£ (7) <D A r 3 . 




tt^5Stfe5, tf^jj-^as^asTffi — JlRsS (9) "C^ £ H3ff l CMC 
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(9) 



t— jR5£ O) K*3^T, R 1 ° , e, R 1 x . f, R 1 2 i^hft-fS 
(8) *5 5 *L ^ H R 1 ° > e, R 1 1 „ f , R 1 2 *5 i h k m IT* 

13. — J& 5£ (7) + <£> A r 3 # 5£ , 



( R \)h 
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(io) k*5^-c, r 1 ° , r 1 1 , f, R x 2 33 it^h fi-jRS; 

( 8 ) tc*3 Z>tti*:thR 1 ° , R 1 1 , f,R x2 *5j:tJ5hi: iltfc 

i4. (a) v h mmtkMM®iWim±m t tttit^ i una*©* 

=■ £ ?>^f^H5 < i t> i tt©ltMittiH4ifc iU 5 (B) 

(KttX « L i t T >u * y * i * /5 » IB «r 5 - t *: 

is. 7^ n-^^ h mm%tktm&&t&±Mfrm&iM. i ictE^o^-^^A^^ 

^^[CjoV^TTlE — US ^ (1) t©Pi5-S02 R 3 t**)5t=!)ASft^l 
16. 7 * b v*J* b mffittki&®i®L&£.Mtfm*T% 3 = ? AJ^>fb 



150 



is. (a) y* y hmmn&m&&ft±m t Ltn*« 1 o K&m<o 



151 



SB # # T SB- AS: 5£ (l) T't^St^^Afift^fe^MStS. 



5t * „ A I tfcllS, m|±l *fc(42, n fit 0 £ & I* 1 , x f± 1 ~ 1 0 , A r 

1 *j«tu!Ar 2 f±iflB© (gm> ^mamis****** Pte-O-SO* 

-O-S (O) R^fcfi-SO^R ( R tt zk * UK ^ * (11^) T/U=3r/l-S> 

di) ibis as ^nt ****** * = * Atft^iiw i?Mmtk&m&mm 




(1) 
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